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THE PE0P03ED NIAGARA BRIDGE AT LEWISTON, N. T. 
In a recent issue we printed a letter from a correspondent, 
C. A. H. ,in which the possibility of erecting a permanent bridge 
across the Niagara River, at Lewiston, N. Y., was suggested, 
and the opinions of engineers on the subject asked. Ourcor- 
jespondent pointed out briefly the high importance of such 
a work, and offered, in event of its completion within twen- 
ty years, a subscription of $500, and also a further and simi- 
lar amount to go toward the creation of a trust fund of 
$100,000 for the engineer whose skill may be used to the de- 
sired end. 

With reference to the above, we have lately received a 
communication from Messrs. Clarke, Reeves & Co., the well 
known bridge builders, of the Phcenixville (Pa.) Bridge 
Works, inclosing a plan of a practicable bridge, from which 
the annexed engraving has been prepared. 



so that certainly, to a few of that class, if they can be found 
with the progressive views which evidently characterize 
both C. A. H. and Clarke, Reeves & Co., the undertaking 
would be no difficult one. 

»Hi» 

Solders aad Soldering. 
The operation of soldering appears, as it is in fact, a very 
simple one ; but simple as it may be, it is only the practised 
hand who can turn out a really creditable piece of work, 
even in the ordinary tinman's-line. The amount of practice 
neeessary depends in a great measure on the natural ability 
of the tyro; but a little patience and a fair amount of perse- 
verance on the part of amateur mechanics will, as a rule, en- 
able them to solder up ordinary work in a manner as service- 
able, if not so neat, as that done by the professional. It may 
be of assistance if we give a brief account of the process and 



acid (muriatic, spirits of salts) " killed " with zinc, that is to 
say, acid which has been supplied with all the zinc it can 
dissolve, melts over the surface of the work, removing any 
trace of oxide that may have formed since cleaning, and also 
acting as a covering from the air. Sal ammoniac, containing 
hydrochloric acid, acts in a similar manner, and rosin and 
tallow have the effect of temporary varnishes, preventing the 
surfaces from oxidising. The methods of effecting fusion 
are almost as numerous as the solders themselves ; the prin- 
cipal are the copper bit, tinned at the part applied to the sol 
der, the heated iron which does not iequire tinning, and the 
blowpipe flame. For certain operations in the way of sol- 
dering, commonly called brazing, the heat of a fire or of a 
muffle is required, while for others the articles are dipped in 
melted solder, or melted solder is poured on the joint, and, in 
some cases, the heat is applied by a stream of heated air. 




THE 

Lewiston, we may here remark, is situated some seven 
miles below Niagara Falls ; and at this point the river 
emerges from the narrow gorge, which varies from 200 
to 400 feet in width, after making a last gradual descent of 
some 250 feet. Messrs. Clarke, Reeves & Co. state, with re- 
ference to their proposed bridge, that the span is 600 feet. 
The structure is designed for a double track railway, 120 feet 
above the level of the river, and for a carriage way, beneath 
this road a distance of 75 feet. The estimated cost is $800,- 
000. The difficulty, therefore, of erecting a single span, 
over swift rapids and where the water is practically unfa- 
thomable, the manufacturers claim to have overcome, and 
they offer to contract for construction as soon as a company 
is ready to supply the funds. Instead of occupying twenty 
years in building, Messrs. Clarke, Reeves & Co., with their 
present facilities, believe that the work could be accom- 
plished in as many months. With reference to our corres- 
ponlent's proposed trust fund, they add : " There is so much 
oldfashioned liberality (rare in these latter days) in C. A. 
H.'s proposition to create a trust fund, that we take the 
trouble of writing this letter to show him that the construc- 
tion of a bridge across the Niagara river, at Lewiston, is a 
much simpler and less costly undertaking than he supposes." 

The wide reputation of the above firm, and their uniform 
success in accomplishing the various difficult engineering 
feats which they have hitherto accomplished, are, to our 
minds, sufficient guarantee of the reliability of their opinions 
in the present. Since the work, therefore, is possible, it re- 
mains to produce the men who will supply the means and the 
enterprise for its prosecution. The amount required is so 
small that many of our great capitalists could bear it alone ; 



PROPOSED NIAGARA BRIDGE AT LEWISTON N. Y 



of the solders used for joining the different metals. Solder- 
ing is of two kinds — that in which a more or less fusible al- 
loy is placed between the two portions to be joined, and that 
in which the metal ilself is made to unite, a process known 
as autogenous soldering, and in some cases termed " burn- 
ing." The principle of soldering consists essentially in cre- 
ating a temporary or rather incipient fusion of the parts to be 
| joined, by the direct application of heat, or by means of a 
i fusible alloy which will, when in the state of fusion, unite 
with the metal or metals to be fastened together. In the 
latter case, it is obvious that the metal or the alloy forming 
the solder must be more fusible than the metals to be sol- 
dered, and, moreover, must have a chemical affinity for them. 
But although there must be an appreciable difference in the 
temperatures of the points of fusion, as a general rule the 
smaller the difference — or, in other words, the nearer the 
; fusion point of the solder approaches that of the metal to be 
joined — the more perfect the joint; for, as just mentioned, 
the nearer the parts can be brought to a state of fusion, the 
neater and stronger will be the union, the solder having then 
formed a true alloy with the metal to be soldered. It is also 
essential, for this formation of a true alloy, that the parts 
should be perfectly clean and free from oxide, and that they 
should remain so during the whole operation. To insure this 
state of things, several substances are employed, chief 
among which may be mentioned sal ammoniac, chloride of 
zinc, rosin and tallow. The effect of all these fluxes, as they 
are termed, is the same: they merely preserve the metals 
from being oxidised, a process which goes on very rapidly 
when metals are melted, and are not protected from contact 
with the air. The chloride of zinc, which is hydrochloric 



Of all the solders, those formed of differing proportions cf 
lead and tin are by far the most numerous, and probably the 
most useful, if we take into consideration the variety of their 
applications. For different purposes, they are mixed in 
widely varying proportions ; but the ordinary solder of the 
shops and commerce is known as either hard or soft solder, 
tinman's solder, plumber's solder, coarse, common, and fine, 
being all names for an article which is possibly never twice 
alike. The sealed plumber's solder (of the Plumber's Com- 
pany of England) contains two parts of lead to one of tin 
and melts at 440° Fah., or about the melting point of tin; 
but a solder made of equal parts of the metals is sometimes 
used, though rarely, as it is of course considerably dearer. 
Soft solder consists of two parts of tin to one of lead, and. 
melts at 350° Fah. or thereabout. It is sayl to be the ordi- 
nary solder used for joining tin plates, and, with the addi- 
tion of one part of bismuth, forms ordinary pewterer's sol- 
der. As a matter of fact, however, the solder found in com- 
merce generally is known as coarse, common, and fine ; and 
the respective proportions of the metals are supposed to be — 
for coarse, two parts of lead to one of tin ; for common, equal 
parts; and, for fine, two parts of tin to one of lead. These 
proportions can generally be detected in the manufactured 
article, for coarse solder exhibits on its surface small circular 
spots, caused by a partial separation of the metals on cool- 
ing ; but these are wanting when the tin exceeds the lead, as 
in fine solder. The great bulk of the solder made in this 
country comes from manufactories where it is made a speci- 
alty; but many of the larger firms who use it make their 
own, probably from having been disappointed in the quality 
of the goods bought of others. In the ordinary solder of 
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commerce, it is very rare that the tin exceeds the lead, and 
No. 1, or hard solder, of the shops, will, r.s a rule, be found 
to vary between one and a half to two of lead, and one of tin. 
The common stuff — that which plumbers use for making 
wipe joints in lead pipes — contains from two and a half to 
three parts of lead and one of tin. Such a mixture as this 
melts at less than 500°, that is, considerably below the melt- 
ing point of lead, and has the property of remaining semi- 
fluid for some little time, so that, with a thick pad anointed 
with grease, the plumber is able to mold it to any desired 
shape. To render the solder hard without increasing the 
proportion of tin, some makers add a little antimony or cop- 
per, which has the effect of raising the fusing point without 
affecting the other qualities of the alloy. Although we have 
spoken of hard and soft solder in regard to alloys of lead and 
tin, it is better to retain the names now employed in com- 
merce, coarse, common, and fine ; and when we wish to make 
solder, to confine ourselves to the proportions mentioned as 
nearly as possible, for accuracy is not material. The me- 
chanic by " hard solder " understands an alloy for uniting 
metals that are difficult to melt — a compound of copper and 
zinc, sometimes with a little tin — a brass, in fact ; hence the 
term brazing has been substituted for soldering. — English 
Mechanic. 
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BOGUS STATE LAWS CONCERNING PATENT BIGHTS. 

We have heretofore, on several occasions, called attention 
to the unconstitutionality of various State laws, by which 
local legislatures have attempted to regulate or prevent the 
sale of patent rights within their borders. In some of the 
States, laws have been passed by which patentees or their 
agents who offer patent rights for sale, without complying 
with certain State regulations, are made liable to fine and im- 
prisonment. 

We need hardly say that all such State laws aro without 
binding force, and are in direct conflict with the laws of the 
United States ; and any State judge or officer who should, 
under pretence of a State law, arrest or interfere with a pat- 
entee or his agent in the sale of a patent right, would be lia- 
ble for damages and punishment in the Courts of the United 
States. 

This question was adjudicated by the United States Court 
in the case of John Robinson, agent for the Goodyear Rubber 
Dental Plates patent, who, on offering to sell a right under 
the patent, was arrested and imprisoned under a State law of 
Indiana. The law in question made it unlawful to sell a 
patent right in that State unless the patentee or seller first 
deposited a copy of the patent with the county clerk, and 
made affidavit that the copy was genuine, had not been re- 
voked, and that he was authorized to sell, etc. A certified 



copy of the affidavit was also given to the patentee or seller, 
and he was further required to exhibit the same to any per- 
son who might demand to see it. 

The United States Court held that this kind of legislation 
is unauthorized, that property in inventions exists by virtue 
of the laws of Congress, and that no State has a right to in- 
terfere with its enjoyment, or annex conditions to the grant. 
If the patentee complies with the laws of Congress on the 
subject, he has a right to go into the open market anywhere 
within the United States and sell his property. If this were 
not so,a State might nullify the laws of Congress and destroy 
the powers conferred by the constitution. 

We believe there are some Western States that have not 
yet repealed their obnoxious patent laws ; and for the con- 
venience of district attorneys, lawyers, and patentees, we 
will state that the decision of the United States Circui' 
Court.above alluded to.may be found printed in full on page 
137, Vol. XXV of the Scientific American, date of August 
26, 1871. 

*» m ■ 
METALINE AT THE AMERICAN INSTITUTE. 

Metaline is an alloy which, when applied to machinery, is 
alleged to obviate the necessity of oil or other lubricants. 
But while we are told that it runs on everything from watch- 
makers' tools to big steam engines, one of its most recent ap- 
plications has proved far from beneficial — in fact, instead of 
making the constituent parts move nicely, it has set them 
to grinding, cutting, jarring, heating, and disaggregating in 
a manner really sad to contemplate. We allude to that 
rather cumbrous machine known as the American Institute, 
the whole inner mechanism of which metaline has appar- 
ently disorganized. At the late Fair.it failed to slide smoothly 
through the hands of the judges, managers, and directors, 
and it drove the Board of the last mentioned so (morally) out 
of true that Professor Chandler, because the Institute gave 
a silver medal to metaline instead of a gold one, deliberately cut 
both the Board and the Institute. He resigned — he waxed 
warm in the journals — daily ones — he said that parts of the 
Board were welding themselves into a conspiracy. The al- 
leged conspirators then published a long effusion, denying 
the soft impeachment. 

To make matters still worse, metaline turns up again as 
the disorganizing element of the rotary engine tests. It did 
not clog the engines, but it apparently did the Fair official 
who supervised them. We hear of a protest to the results 
of the trials because the Superintendent of the Machinery, 
who made the calculations and had something — we know 
not what — to do in the way of supervision, was at the time 
engaged in negotiating with the successful competitor for a 
sale to the latter of metaline stock, and has since main- 
tained business relations with him. Certainly no person ac- 
quainted with the gentleman will venture the assertion that 
he could be biased, even in prospect of a possible fat com- 
mission; but those who have denounced the tests to us, for 
reasons best known to themselves, as unfair, claim that such 
dealings on the part of an Institute official are sufficient, 
on their face, to invalidate the results of so very close a ccm- 
petition. 

The award of silver instead of gold to metaline, and other 
equally important misdemeanors, form leading arguments 
against the present management by the opponents of the bill 
now before the New York Legislature, which the existing 
officers of the Institute want to have passed. This bill pro- 
vides for a president and twelve trustees as substitutes for 
the unwieldy Boards of Managers and Directors now in esse. 
Both the metaline people and the Institute people include 
names which will be equally powerful in commanding the 
confidence of the public. The opponents of the bill assert 
that the measure has never been submitted to the Board of 
Direction or to the members generally, and that the present 
management attempted to rush it through the Legislature 
and have an election before a tithe of the members found out 
about it. A ring, it is alleged, would thus get themselves 
elected, and would be able to keep themselves in power in- 
definitely by exercising a right which the bill gives them to 
fill places among the trustees vacated by resignation, etc. 
This matter, however, appears to be a purely internecine 
war, and one which we have no doubt can be brought to a 
just conclusion by the exercise of good sense and moderation 
on both sides. 



ACCURATE ALIGNMENTS. 

We have a slip from a Philadelphia paper, giving some 
particulars of the tunnel through the Musconetcong Moun- 
tain, on the line of the Easton and Amboy Railroad. The 
length of the tunnel is about 5,000 feet, through a mountain 
some 450 feet above grade. In making a tunnel, as our read- 
ers doubtless know, we have given a hill in which a hole is 
to be bored, the position of the ends of the hole, and the 
grade at which it is to be run ; and as two headings are run 
at once, one from each end, it is very desirable that they 
should be on the same line, and should conform to grade, so 
that they will meet in the middle of the hill. The length, 
direction, and grade of the headings must then be calculated 
from outside measurements ; and it becomes an interesting 
matter, after the work is completed, to see how closely the 
lines, as actually run, conform to the requirements. In the 
case of the Musconetcong Tunnel, the statements are made 
that the length, as ascertained by chaining over the moun- 
tain, only differed from the actual length, measured after 
the headings were completed, by six and four tenths inches, 
that the center lines of the two headings were only out of 
line about one three -hundredth of an inch where the head- 
ings met, and that the. grades of the two headings, where 
they met, coincided to within one eight-hundredth of an inch. 

The measurements were made with ordinary instruments; 



and if the results are reported correctly, the work reflects 
great credit upon the engineers having it in charge. 

In this connection, we may mention a statement, in a Vir- 
ginia paper, that an engineer, in the employ of the Belcher 
Mining Company, in joining two drifts by a short tunnel, 
128^ feet in length, could not detect any error in the align- 
ment, after the two headings were connected. 

The Hoosac tunnel, it may be remembered, is 25,031 feet 
long, and there is an ascending grade of twenty-six and four 
tenths feet to the mile, from each end to the central shaft. 
On testing the work, after the completion of the tunnel, it 
was found that the error in alignment was nine sixteenths 
of an inch, and the difference of level, between the two 
headings, at the central shaft, one inch and a half. 

While upon the subject of "great bores," some reference 
to the Mont Cenis Tunnel may not be out of place. This is 
about 40,000 feet in length; the level in the Italian side is 
about 435 feet above that of the French side, and the level 
at the summit, where the two headings meet, is about ten 
feet above the level at the Italian end of the tunnel ; so that 
the two headings run to meet each other on very different 
ascending grades. On testing the work, after the two head- 
ings were joined, it was found that the heading from the 
French end was about twenty-four inches too high, and the 
error of alignment was about eighteen inches. 



PLYING MACHINES. 

We have recently perused a very interesting paper by Dr. 
Barnard, of Columbia College, in which the writer, in his 
charming style, discourses of " Aerial Navigation," giving 
both his own views and the results of the researches of M. 
Bruignac, a French mathematician. As many of our readers 
are devising plans for sailing in the air, we think it well to 
give a brief resume of Dr. Barnard's article. 

As birds fly with wings, it occurred to man to employ the 
same device — but only to meet with failure. The reason of 
this is obvious. A bird has sufficient strength to fly, and 
a man has not. Hence the conclusion that, if a man wishes 
to fly, he must use some artficial motor to drive the necessary 
mechanism. In regard to this mechanism, it appears that a 
revolving wheel, such as a propeller, is better than a pair of 
wings, since the latter have an intermittent motion, and it is 
more difficult to construct them of the requisite strength and 
still have them light. At this stage of the inquiry, it be- 
comes necessary to determine, by experiment, the effect of a 
revolving wheel in propelling a machine through the air. If 
the wind strikes against a plane surface, it creates a certain 
amount of pressure, depending upon its velocity ; and in- 
versely, if a surface is made to revolve at a high velocity, it 
encounters a resistance according to the velocity. M. Bruig- 
nac's experiments upon the pressure of the wind give the 
following results : 



Velocity op the Wind. 



In feet per second. 



In miles per hour. 



In pounds per sqr. In pounds per sqr 
foot. Inch. 



33 
49 
65 
98 
147 



22 '495 
83-406 
44'319 
66'815 
100-243 



2-75 

6-17 

1100 

24-50 

55-50 



00191 
0-0428 
00764 
0-1701 
03854 



Instead of making the aerial vessel with a flat end, it can 
have a conical form, by which the pressure of the air, or the 
resistance that it must overcome, can be reduced to about J 
of the amount required in the case of a flat surface of the 
same cross section. It is to be expected that the machine 
cannot always sail in a calm ; and on the supposition that it 
is to carry only one man, and is to advance at the rate of 20 
miles an hour against a wind of the same velocity, it must 
have a motor capable of exerting about 5 horse power. The 
method of moving the aerial vessel, however, does not pre- 
sent so many difficulties as the means to be provided for 
keeping it in the air, and enabling it to rise or descend, at the 
pleasure of the navigator. It can be kept up by having a 
balloon attached to it, in which case, as the moving surface 
is largely increased, it must have a more powerful motor ; 
or either vertical propellers, or an immovable plane, can be 
employed. A kite is sustained in the air by the pressure of 
the wind against it, provided the direction of the wind is ob- 
lique to its surface ; and it is easy to see that, if the kite 
were moved through calm air at the same velocity as the 
wind has, it would be sustained in exactly the same manner, 
and a fixed plane surface on the aerial ship, in an inclined 
position, will sustain the vessel when it is put in motion 
This fixed surface seems to be the simplest mechanism that 
can be devised for the flying machine, in connection with two 
propeller wheels, turning in opposite directions, so as to 
keep the machine in an upright position. The best angle of 
inclination of the fixed plane, that is, the angle in which the 
least amount of surface is required, is 54° 10' with a horizon- 
tal line ; but the power required for motion in this case is 
very great. By reducing the angle between the fixed sur- 
face and a horizontal line, the power required for propulsion 
is diminished ; but it is necessary to give the machine a 
much higher velocity, in order that it may be sustained in 
the air; or if the original velocity is retained, the area of 
the fixed surface must be largely increased, which will of 
course add to the weight. It must be remembered, also, 
that the machine will not be sustained unless it is in motion, 
so that it cannot rise from the ground, but must be launched 
from an elevation. 

M. Bruignac finds, from a number of calculations, that, by 
attaching balloons to flying machines, they can be propelled 
by the aid of less power than in the case where a sustaining 
plane surface is used. The best form of balloon is that of a 
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horizontal cylinder with conical ends, the slant hight of the 
cones being equal to the diameters of their bases. The re- 
sistance to motion of a plane surface has been given in the 
preceding table ; and it is found by experiment that, if three 
bodies having the same cross section are moved through the 
air at the same velocity, having the forms respectively of a 
circular plane, a sphere, a cone with slant hight equal to diam- 
eter of bases, the resistances to motion in the two latter cases 
.will be (calling the resistance of the plane R) for the sphere 

R R 

2> and for the cone i> - 

The most favorable form of aerial machine, according to 
M. Bruignac, is a combination of a balloon with a sustaining 
plane. By his calculations, it appears that the most advan- 
tageous design, for a speed of 20 miles an hour in a calm, 
must not weigh, with engines, navigators, fuel, stores, etc., 
more than 2,200 pounds, and must have the following dimen- 
sions : There must be a balloon, filled with hydrogen, 22 feet 
in diameter and 94 feet long, together with a sustaining 
plane 94 feet long and 16 feet wide ; and an engine capable 
of exerting from 6 to 7 horse power. This is equivalent to 
saying that the problem is impossible with our present 
means of construction, and would seem to settle the matter 
conclusively, unless it can be shown that a more favorable 
plan than the best one discussed by M. Bruignac can be 
designed. It is pretty evident that, if a machine is not prac- 
ticable even in theory, there is little hope of its actual 
success. 

Dr. Barnard concludes his paper with an exceedingly prac- 
tical suggestion, which we commend to all our readers who 
are endeavoring to work out this problem. If it is possible 
to lift a given weight into the air, and make it move in any 
desired direction, it is certainly easier to do the same with a 
part of that weight. Let the inventor, then, attach his lift- 
ing apparatus to some vehicle on land, as, for instance, a 
railroad train, and, by sustaining some of the weight, make 
it move more easily ; let him remove the locomotive, and put 
in its place his aerial propeller. If this works well, there is 
some hope of actually getting into the air; but should it 
fail, it would seem advisable for him to abandon his experi- 
ments. 

m m ■ 
THE "SCIENCE" OF SPIBITUALISM. 
Resuming the subject from page 80: Gordon's materializa- 
tion was a startling novelty and too good a trick to be lost. 
Its successful revival, however, necessitated a patience of 
waiting till trie little drawback of the exposure should blow 
over, and a shifting of the scene of action to a safe 
distance from the unfriendly climate of New York. The 
conditions were complied with ; there was a waiting of a 
year.and the performance was repeated in the city of London 
under the mediumship of Miss Florence Cook. But Gordon's 
invention was expanded and improved, for Miss Cook sub- 
stituted living persons for the masks ; she constructed the 
celebrated and original Katie King, whose genuineness as a 
veritable spirit was certified to by witnesses whose testimony 
on matters of this world would be unimpeachable. The 
precise modus operandi was not found out. Katie appeared 
only a few times and London knew her no more. The me- 
dium explained that she had over-exerted herself, and thus 
had impaired her power of materializing, which, we take it, 
implies that a wholesome caution or forewarning had come 
upon her. The original Katie has probably made her last 
appearance in public. 

But a duplicate or imitation Katie made her debut in 
Philadelphia in May, 1874, and was a greater success there 
than the original. The proprietors were practised mediums, 
Mr. and Mrs. Nelson Holmes. They had just returned from 
London ; and it is pretty certain that they were acquainted 
with Florence Cook, and that they brought her secret with 
them. The theory that the London and Philadelphia tricks 
are substantially the same is tenable till something more 
plausible is proposed. 

The new Katie was welcomed with enthusiasm by the 
leading spiritualists, and her desertion of England for 
America stimulated their patriotism ; to them she was the final 
and overwhelming demonstration of practical spiritualism 
The weak in faith were strengthened, and new converts were 
added to the fold in droves. For months, the Katie King 
mystery was the most prominent sensation for newspapers 
and magazines. But great success made the Holmeses too bold 
in continuing the show; and they came to a grief in Novem 
ber last, which early in January became wholly inconsolable 
The trick was found out and fairly exposed ; bui. the 
Holmeses and the devotees persisted, denied, and sophisticated, 
and thus kept Katie King alive as a spirit for more than a 
month. 

The credit of the exposure is almost wholly due to the 
Philadelphia Inquirer. The facts of evidence against the 
Holmeses, as they were developed, were published in the 
Inquirer. But the evidence so appearing in disconnected 
fragments, although convincing to most sensible people, was 
misunderstood, perverted, and sophisticated by the spiritual 
partisans. A methodical statement which should end all 
doubt and controversy was therefore prepared and published, 
in an article occupying about fifteen columns of the Inquirer 
of January 9 and 18, 1875. The statement is in the form of 
an autobiography of the lady who personated Katie King; it 
was verified by her affidavit sworn to in the presence of sev- 
eral prominent citizens of Philadelphia. It was further con- 
firmed by the lady having in her possession the robes and 
ornaments worn at the show, and the presents which she had 
received from her admirers in the character of Katie ; she 
was fully identified by respectable people who had seen her 
at the show. Also Dr. Henry T. Childs, Hon. Robert Dale 
Owen, and others, who had been zealous and admiring pa 



trons of Katie King.are witnesses to the truth of many of the 
essential facts. The Inquirer promises that the autobiogra- 
phy will be published in book rorm ; we commend the book 
in advance as an antidote to the spiritual delusion, which 
will be effective as well as pleasant to take. 

The lady objects to the use of her real name in connection 
with the spiritual fraud, and we will continue to call her 
Katie King. She was born in Massachusetts, January 1,1851, 
was married at 15, and has a child eight years old. Her 
husband died two years ago, leaving her penniless, and her 
child and an aged mother depending on her exertions for 
their support. Last spring she set up the enterprise of keep- 
ing boarders in Philadelphia; the Holmeses boarded with her 
and got their living by the practice of spiritualism. But 
Katie fell among Philistines, and her enterprise lasted only 
a few weeks. In her extremity she entered the service of 
the Holmeses and was by degrees taught to tolerate and to 
practice deception, and at last to exhibit herself as a spirit. 

The grand secret of the Holmeses was the device for get- 
ting Katie on and off the stage of exhibition without being 
discovered by the spectators. The device was a dummy 
board in a partition which constituted the rear of the cabinet, 
the partition separating the exhibition room from a private 
apartment or other hiding place ; the dummy board was a 
board neatly cut in half, the lower half serving as a door for 
Katie's exclusive use. At one house in Philadelphia, the 
cabinet was erected against a doorway leading to a bed room, 
the back of the-cabinet being the partition with its cut board 
substituted for the door. At another, the cabinet was erected 
against a window, the embrasure of which, by means of the 
partition, was made into a secure but narrow hiding place for 
Katie. The partition with its dummy board was an essen- 
tial part of the stock in business, and was carried by the me- 
diums in the various journeyings. 

The exhibition had two acts or parts : first, a dark seance 
wherein a guitar was thumped, bells rung, and things stirred 
up promiscuously, being the ordinary and silliest of spiritual 
performances ; next came what the mediums designated as 
the light seance, wherein darkness was made visible by a 
single and shaded kerosene lamp, placed as far as possible 
from the cabinet. For the light seance, Holmes locked him 
self in the cabinet,andMrs. Holmes kept guard, seated at the 
door of the cabinet. The performance begins by the dis- 
play of masks at the window of the cabinet, d la Gordon 
Katie King says these false faces were generally recognized 
by persons in the audience as the veritable spirits of their 
deceased friends. At last Katie herself appears at the window 
or in the doorway of the cabinet, and talks and walks pre- 
cisely like a human being. 

Katie's first appearance was on the evening of May 12 ; we 
quote her account of it • 

'I entered it the first time, after the dark seance was over, 
from the be J room. Mr. Holmes was in the cabinet. After 
one or two false faces had been exhibited, I gently drew aside 
the curtain hanging over one of the apertures, showing the 
audience my face, and in a very low whisper, scarcely audi- 
ble, said: 'Good evening, friends,' then drew back my 
head and drew down the curtain. The sensation in the au- 
dience was great. 

Although somewhat excited, I was amused to hear the 
different remarks : ' Did you hear it speak V ' I wonder who 
it is?' ' How beautiful it was.' ' I do wish it would appear 
again.' The lady medium, who was on the outside of the 
cabinet, among the audience, appeared very much pleased 
indeed at the reception I had received, and remarked that 
" she thought something unusual would occur.for the spirits 
had been drawing from her so hard all evening, to enable 
them to materialize, that she had scarce any vitality left." 
After the excitement had subsided a little and various re- 
quests had been made that I should appear again, I pulled 
the curtain to one side, showed my face at the aperture, and 
three or four voices at the same time said: ' Who are you? — 
Please tell us your name.' I answered in a low whisper, as 
before : 'I am Katie King, you stupid.' 

These cant phrases, 'you stupid,' ' I shan't,' be sure I 
am,' etc., were used by Florence Cook (so I was informed 
by Mr. and Mrs. Holmes,) when personating Katie King.and 
it was very important that I should use them, so that the 
people would think I was the same Katie who had appeared 
in London. The sensation among the audience was greater 
than at first, and often was the question asked: 'Can this 
possibly be the Katie King who appeared through the medi- 
umship of Florence Cook in London ?' After a few moments 
I again showed my face and said : ' Of course it is.you stupid.' 
The sensation was even greater than before. I again with- 
drew. The lady medium remarked that ' spirits could not 
remain materialized but a few moments at a time ; they had 
to retire into the cabinet to gather strength.' On my ap- 
pearance again at the aperture, Dr. Childs asked me ' when 
I had been in London.' I replied: 'I attended a seance 
there to-day, you stupid,' and again retired. 

Mr. H. suggested that I had said enough for the first time, 
and I left the cabinet, passed through the bed room, upstairs 
to my own room on the third floor." 

Katie by degrees became accustomed to her part, and 
overcame much of the timidity of her first appearance ; she 
found that the credulity of the average man was her safe 
protection; she at last permitted the faithful, especially Dr. 
Child and Mr. Owen, to touch her and to converse with her. 
She received many tokens of regard in the form of bouquets, 
letters, jewelry.andotherthings appropriate for ayouuglady, 
and in return she gave letters, locks of hair from her wig, 
and pretended pieces of her dress ; to supply the great de- 
mand for the latter, she carried in her pocket a roll of muslin 
from which she cut the pieces as they Were called for. Those 
who were so fortunate as to possess these bits of muslin 



were generally willing to certify that they saw them cut 
from the dress, and that they saw the holes in the dress close 
up before their eyes ; the dress had a reproducing power like 
that of the widow's cruise. As the show advanced in interest 
and popularity, the admission fee was raised from $1 to $5. 

The risk of discovery of the fraud was always a subject of 
anxiety with the mediums and Katie ; with the mediums it was 
only a question of business, but Katie's conscience was con- 
stantly in trouble. Various precautions against detection, 
besides those mentioned above, were resorted to. Care was 
taken that the inner circle, the visitors seated nearest the 
cabinet, should be composed of devotees. They knew that 
suspicion would be likely to be centered on the bogus parti- 
tion.and they forearmed themselves. One morning they put 
a sound board in the place of the dummy and had a committee 
of ten, including several experts, to make a thorough exami 
nation. This committee took down the cabinet, includingthe 
partition, piece by piece, and then conscientiously reported 
that the structure was of a substantial character and that 
there was nothing deceptive about it, and especially that the 
partition concealed no fraud and could not be used for Katie's 
entrances and exits. The report was printed and was made 
into a very effective advertising circular. Katie's autobio- 
graphy, as may be inferred perhaps from our brief account of 
it, furnishes very rich amusement as well as instruction; it 
is a kind of truth stranger and more readable than a first 
class fiction; we regret that our limited space does not allow 
us to say much more about it. 

But there is one extraordinary fact that has been developed 
in this matter, which justice to a leading spiritualist requires 
us to publish. Dr. Henry T. Child, more than any other spir 
itualist.with perhaps the exception of the Hon. Robert Dale 
Owen, has given the most unqualified, enthusiastic, and 
public endorsement of the Holmes' pretensions. On the 
discovery of the fraud, and this is what is extraordinary, he 
publicly and unreservedly makes reparation for his error, a 
course of conduct which is a novelty among spiritualists. 

On January 8, 1875, Katie King, accompanied by Dr. 
Child and other friends, presented herself before the Hon. 
William B. Hanna, Judge of the Orphans' Court, Philadel- 
phia, and signed and made affidavit to the truth of her written 
confessions as prepared for the Inquirer. Dr. Child then 
took the pen and wrote upon the document, below the affidavit 
of Katie and the certificate of Judge Hanna, the following : 

I hereby certify that I witnessed the signing of the above paper, 
the confession of Katie King, and that it was sig-ned, declared, and 
affirmed to be true by the person who appeared at the seances of 
Mr. and Mrs. Nelson Holmes, No. 50 North flth street and No. 82.1 
North 10th street, as the materialized spirit of Katie King. 

Henry T. Child, M. D., No 034 Race street. 



NOT THE BEST WAY TO SELL A PATENT, 
As soon as an invention is patented, the fact is published 
throughout the length and breadth of the land ; and then the 
patentee begins to receive circulars and letters from agents 
of all kinds, suggesting to the inventor that they possess un- 
equaled facilities for selling his patent. In some cases these 
persons state that they have a customer willing to pay sev- 
eral hundred dollars for the patent, and warning the paten- 
tee not to negotiate with others till he hears from them 
again ; this conveys the impression that they have a bona fide 
offer, and, more even than this, that a greater sum may be 
realized from the anxious purchaser. But before the letter 
closes, it states that a power of attorney and a fee of from 
$5 to $25 must be sent by early mail to pay for this prelimi- 
nary negotiation, and that the balance of their commission 
will be taken out of the purchase money. By this mode, a 
number of persons in different parts of the country live on 
the credulity of patentees, without rendering- them the least 
equivalent for their money. They get from the inventor a 
power of attorney, and a small fee, and that is the last he 
hears from his agent. Tired of waiting for the mail to bring 
him the money he so confidently expects, he, after a while, 
writes to know how the sale is progressing. He receives 
no reply — he waits — then writes again ; still no answer. 
Then he writes to us ; and states what he has done, incloses 
the correspondence, and wishes us to investigate the matter, 
and tell him if he has been swindled; he asks if we know 
the parties, if they are reliable, etc. Sometimes a circular is 
inclosed, in which our names are used as references, etc. 

Now we do not pronounce all dealers in patents to be swin- 
dlers; but when such parties refer to us, it is without our 
authority, and they should be looked upon with suspicion. 
We advise every patentee to be on his guard against grant- 
ing a power of attorney to sell his patent to any one whom 
he does not know, and under no circumstances to pay in ad- 
vance any sum of money, however small, under the idea that 
this preliminary payment is necessary to the negotiation of 
the sale. When patentees receive letters or circulars exact- 
ing such conditions, they will be wise in paying no attention 
to them ; but if they do reply, we would suggest that they 
tell their correspondent that it will be time for them to de 
duct the small fee required in advance when the sale is con 
summated. 



Trees on Boundary Lines. — The New York Court of 
Appeals not long since decided that a man has no right to 
the fruit growing upon branches of a tree overhanging his 
land where the trunk of the tree stands wholly upon the 
land of his neighbor. But the law regards the overhanging 
branches as a nuisance, and they may be removed as such; 
or the owner of the land shaded may remove them if he is 
careful not to commit any wanton or unnecessary destruction 
in so doing. Where the trunk of a tree stands oil the line, 
the owners of the adjoining land have a joint ownership in 
the tree and fruit, and neither one has the right to remove 
it without the consent of the other 
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Curiosities of Ocular Spectra. 

Spectra are not only the concomitant sequences of color 
sensations, savs W. Cave Thomas in Art, but of the sensa- 
tions of black and white. A black spot will be succeeded by 
a white spectrum.a white spot by a black spectrum. Ocular 
spectra appear to change their places with relation to our 
bodies with every movement of the eyes, and, for an evident 
reason, are still seen in whatever direction we turn the 
retina. 

The natural sequence of the ocular spectra after a mo- 
mentary glance at any object would appear to be this: The 
original sensation persists as 
a spectrum for 032 to 0'3o 
of a second, as may be illus- 
trated by the whirling of n 
light or other object. Then, 
if the original impression 
be not renewed, the reaction 
sets in ; this first spectrum 
is doubtless followed by 
feebler librations or oscilla- 
tions, which, although too 
delicate to be perceived by 
the open and excited eye, 
may, sometimes with closed 
eyes, be followed for a 
greater length of time. 

If we view for a long 
time a black square on a 
white ground, and then di- 
vert our eyes slightly to the 
right or left of the square 
object, or rather look more 
directly at its margin, a por- 
tion of the spectrum which 
it has produced will appear 
free as a bright margin on a 
white ground ; the remain- 
der of the spectrum' will 
overlap the true image and 
appear as a gray space, 
while a portion of the true 
image will be free and in- 
tensely black. We have 
then a free portion of the 
spectrum very bright, a 
middle portion, where the 
true image and the spectrum 
are coincident, gray, as if 
the two conditions of black 
and white were there ba- 
lancing each other, and a 
free portion of the true im- 
age intensely black. The 
usual explanation of the 
phenomenon is this : The 
sensation of white in the 
part of the retina which was 
previously the seat of the 
black image is more intense, 
because that part of the seat 
of the retina was unexcited, 
hence the bright margin. 
The part of the image where 
the true image and spectrum 
are coincident remains un- 
changed, while the portion 
of the true image which is 
left free appears darker 

than before, because it now falls upon a part of the retina 
which had previously received rays from the white ground, 
and has consequently lost part of its excitability. This, 
however, is far from being the exact truth, the entire ex- 
planation ; for if the eyes be closed to all external influence, 
a white spectrum will appear in the place of the black spot, 
showing that a reaction in the retina has set in, producing 
the sensation of light, and that it is this libration which is 
the cause of the two coincident portions of image and spec- 
trum appearing gray, and those beyond darker and lighter. 
_ — . — m , p , m 

Backing Up of Sewer Rases. 

To prevent the backing up of sewer gases through the or- 
dinary pipe traps into the apartments of dwellings, a remedy 
heretofore mentioned in our columns is to lead a gas escape 
pipe from the drain pipe to the kitchen chimney. The fire 
here generally kept burning produces an upward current 
favorable to the carrying off of the gases in question. A cor- 
respondent tells us of a case, within his own knowledge, 
where this method proved insufficient, as the pressure of 
sewer gas was so great that it found its way through the 
stove pipe holes in the chimney. It is of course necessary 
in all cases that the chimney shall be tight ; and in those 
cases where the sewer gas pressure is very strong, the escape 
pipe should be extended to the roof of the building inde- 
pendent of the chimney. Some architects provide a small 
gas escape pipe leading from the top of the bend of the sew- 
er pipe trap, to the water leader of the roof. 

New Style of Photo Portraits. 

The pictures are made upon the white ferrotype plate, 
which is now being manufactured largely, and which com- 
bines with great beauty the most simple manipulations, and 
all the advantages of the porcelain picture, without any of 
its defects. 

The plate being of a very pure white and properly pre- 
pared, all that is necessary is to pour on the collodio-chlor- 
ide, dry it by a gentle heat, expose it to vapor of ammonia 



for a short time, and then print very slightly deeper than it 
is desired to be when finished. It is washed, toned, and fixed 
in a similar manner to the ordinary mode followed in mak- 
ing porcelain pictures. The result is a picture of exceeding 
delicacv and durability. 



IRRIGATION IN COLORADO. 

The system of irrigation now quite extensively adopted in 
Colorado has worked a great change in the character of the 
soil, and transformed the once almost barren country into a 
magnificent wheat-growing region. From the large rivers 




IRRIGATION IN COIORADO-LETTING WATER INTO A SLUICE WAY. 

and streams, such as the Arkansas, the Platte, and the Bear 
rivers, long canals are dug, branching into smaller ditches, 
through which the fertilizing waters are conducted in every 
direction to the fields. Our engraving, for which we are 
indebted to Harpers' Weekly, shows two farmers opening a 
sluice of a main canal to let the water into a side ditch. These 
ditches form a regular network, as shown in the diagram. 




The supply of water can be regulated at will. Towns are 
supplied with water on the, same plan. At the head of each 
street is a sluice box for a lateral ditch running the whole 
length of the street, from which branch smaller ditches used 
for garden irrigation. 

m h i m 

An Evening at the Royal Microscopical Society. 
At a recent meeting of the Royal Microscopical Society, 
held at King's College, an unusually interesting series of 
exhibits was shown, illustrating the progress of optical and 
mechanical ingenuity in the development of the instrument, 
which is rapidly becoming an indispensable article of furni- 
ture in homes where intellectual culture is promoted, all over 



the world. One of the exhibits was a large microscope by R 
and J. Beck, in solid silver, fitted with evei-y conceivabl 6 
piece of apparatus, all in silver. This luxurious work o J 
art, intended for an American microscopist, and costing 
$2,500, was of course the lion of the hour, and is perhaps 
the most costly microscope ever made. After mention of 
this, there is of course no further space to allude in detail to 
the numerous humble brass microscopes in the room. For- 
tunately it is the observer who utilizes it, rather than the 
instrument itself, who can claim the credit of a beautiful 
display, and to whom our advance in knowledge is due. So 

here the attention was riv- 
eted byjmany objects of un - 
usual interest, upon each 
of which a long theme 
might be discoursed. Con- 
spicuous among these was 
the exhibition of insect dis- 
sections by Mr. Loy. They 
were perfect marvels. Se- 
veral showed the complete 
muscular system in certain 
large lepidopterous larva?. 
Various slides illustrated 
salivary glands and other 
wonders of insect anatomy. 
All the specimens were 
stained in various colors, 
mounted in fluid, in large 
cells, on slides 4 inches by 
2. Mr. Guimarens had a 
very interesting series of 
preparations by Bourgogne, 
of Paris, illustrating the 
vine parasite in all its stages 
(phylloxera mstator). Near 
him Mr. Fitch was exhi- 
biting a mounted slide con- 
taining a harvest spider 
(phalangium), upon the 
back of which, and -attack- 
ing the eyes, was a red pa- 
rasitic mite, probably a 
young ironibidinm. Dr. 
Gray had a very curious 
slide on view. It was a 
piece of skin from the neck 
of a domestic fowl from 
Ceylon, which was com- 
pletely hidden from sight 
by a dense mass of fleas. 
The size of the specimen, 
only a small fragment of 
the original, was about one 
third of an inch 'square, 
and on it might be counted 
nearly one hundred fleas. 
Each of them had buried 
her lancets (I say her, be- 
cause only one or two males 
were among the crowd of 
fleas) deep in the skin. A 
remarkable series of mo- 
dels and specimens illus- 
trated in a beautiful man- 
ner the structure of the 
cochlea of the ear in va- 
rious animals. Mr. H. Lee 
exhibited, with Moginie's 
portable binocular, the larval form of the crayfish, from the 
Brighton Aquarium, a creature so unlike its parent that, till 
lately, it was considered a distinct species, and was known 
as the glass crab. It was a beautiful specimen. Among the 
vegetable preparations attracting notice was a charming 
slide of a fungus on wood, shown by Mr. Reeves, and named 
by him as a stimonitis. Curious deposits from solutions of 
silica were shown by Mr. Slack. 



Sagacity of the Partridge. 

Instances of the sagacity of the partridge, woodcock, and 
other birds have often been related. But the most singular 
illustration of the deception practiced by the first of those 
wily species to protect their young is given by Mr. Hen- 
shaw, of the Government Survey west of the one hundredth 
meridian. While riding through pine woods, a brood of 
partridges, containing the mother and eight or ten young of 
about a week old, was come upon so suddenly that the feet 
of the foremost mule almost trod on them. The young rose, 
flew a few yards, and, dropping down, were in an instant hid 
in the underbrush . The mother meanwhile began some v ery 
peculiar tactics. Rising up, she fell back again to the ground 
as if perfectly helpless, and imitated the actions of a wound- 
ed bird so successfully that for a moment it -was thought she 
had really been trodden upon. Several of the men, com- 
pletely deceived, attempted to catch her, but she fluttered 
away, keeping just out of reach of their hands until they 
had been enticed ten or twelve yards off, when she rose and 
was off like a bullet. Her tactics had successfully covered 
the retreat of her young. 



Composition ov Wool Grease. — According to Schulze 
and Urich, the bulk of the natural wool grease of sheep con- 
sists of compound ethers. A part of alcohols and fatty acids 
are in a free condition 



Of all metals known, silver is the best electrical conductor 
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IMPBOVED WATEE MOTOE. 

Another contribution to the various devices, which have 
lately appeared for supplying a cheap and readily available 
power for general usage, will be found in the novel water 
motor represented in the annexed illustration. Its object is to 
drive organ bellows, coffee mills, and sewing machines, and to 
perform a variety of light work ordinarily done by hand. In 
brief, its special adaptation is to operations requiring less 
than a single horse power, although the apparatus may be 
built to perform much heavier work. 

This device consists of a light but thinly constructed iron 
wheel, provided on its outer rim with buckets, and (he whole 
enclosed in a watertight iron casing. Through the casing 
an ordinary water pipe is so inserted that a stream of water 
from the pipe, flowing downward, strikes the buckets at a 
right angle with the radius of the wheel. The aperture at 
the end of the pipe is comparatively small, and 
on this account the water is forced through 
and against the buckets with a percussion-like 
effect, thus imparting a rapid and steady mo- 
tion to the wheel. 

In the illustration, the motor is shown at- 
tached to an organ bellows, the belt running 
from a small pulley on the motor to a large 
wheel on a crank shaft, to which the pitman 
from each feeder is attached. These feeders are 
shown at various stages, working alternately. 
In the supply pipe are two vul ves.one under the 
control of the organist, to admit or shut off the 
water, while the other is a regulator and works 
automatically. To start the motor, the perfor- 
mer has only to pull up the lever which opens 
the throttle valve. When the main bellows 
are full, the upper side, in rising, strikes a lever 
which is connected with the regulating valve 
by wire cords and bell cranks as shown, clos- 
ing said valve and shutting off the water. 

The inventor informs us that this arrange- 
ment is extremely sensitive, a mere touch on 
the keys of the instrument being followed 
instantly by a few revolutions < if the motor, 
for a period just sufficient to replace the air 
expended. From testimonials submitted to 
us, it appears that the employment of the in- 
vention upon organs has been successful, and 
that the amount of water used has been about 
one third the quantity necessitated bv other 
devices. It is stated that there is no jerking 
or thumping, but an even, smooth, noiseless, 
steady motion ; while the apparatus is, besides, 
claimed to be simple, durable, and cheap, and 
to run for years without repairs. It is now in 
use on several organs of forty stops, doing the 
work with a pressure of water of twenty 
pounds per square inch, costing per annum, as 
we understand the inventor to assert, from $12 to §15. 

The invention is also adapted for driving sewing machines, 
and, we are informed, can be applied to a single machine for 
domestic use so as to run at a cost of from $2.50 to $;i per 
annum. By regulating the water supply through a foot 
treadle, any speed may be attained frwm one stitch per sec- 
ond to 1,000 per minute, as desired. The apparatus can in- 
attached to the ordinary water pipes, and it is claimed that 
a stream no larger than the head of a pin is sufficient to 
drive a sewing machine. Generally, the device can be used 
where the pressure is from twelve pounds upwards. 

Among other practical applications of the motor may be 
mentioned its use for printing presses, turning lathes, jew- 
elers' lathes,opticians' and lapidaries' wheels, grinding coffee 
and spices, cutting sausage, hoisting for stores and private 
residences, and, in fact, all light machinery requiring one 
horse power or less. 

We understand that this motor is being used in Brooklvn 
and vicinity with much success, and at very cheap cost. 
Water sufficient for the purposes of a large organ can ordin- 
arily be obtained for from $12 to $15 per year, or for a sew- 
ing machine for about $3.50 for the same period. 

The invention was by Mr. Oscar J. Backus, of Oakland, 
Cal. For further particulars address the manufacturers, 
Backus Bros., & Co.. Wright street and Avenue A, Newark 
X. J. 



cubic feet. If this mass of ice were arranged in a single 
line or beam, 12 inches square, it would have a total length 
of about fourteen thousand miles.and would reach more than 
half way around the world. To transport the entire quantity 
above named simultaneously, in ice carts, each carrying two 
tuns, drawn by two horses, driven by one man, would require 
an army of a million men, two millions of horses, and a mil- 
lion vehicles. 

This enormous supply of ice will be chiefly consumed 
in the city of New York. It is brought down the Hud- 
son river from the great ice houses, which are lo- 
cated at the water's edge, in large barges, towed by steam. 
It is delivered directly from the barges into the ice carts, 
and in them conveyed to the doors of private dwell- 
ings. For a quarter to half a tun a month is a common sup- 
ply for a small family. The price charged is from $15 to 




Progress in Spain. 
A very practical sign of real progress and improvement 
in Spain is seen in the increased demand which is springing 
up there for scientific information. Lit Gaeeta Industrial of 
Madrid, formerly an insignificant publication, now conies to 
us enlarged to sixteen quarto pages, and is published twice 
a month, illustrated with engravings. It has reached its 
eleventh year. It is a handsome periodical and is ably edited. 
In the number before us the editor, Mr. Alcover, has a very- 
excellent article upon the Centennial Exposition to be held 
uext year at Philadelphia. He urges the authorities to pro- 
vide liberally for a Spanish representation on that occasion, 
which.he says.is to commemorate the glorious anniversary of 
American liberty. It is to be a demonstration, he thinks, of 
the achievements of true liberty and independence, that can 
only be realized by labor, which is the secret of the prosper- 
ity of nations, and which has given to the North Americans 
such an astonishing preponderance. 



Fourteen Thousand Miles of Ice. 

The Hudson river ice crop for 1875 has now been harvested, 
and is one of the largest and finest ever gathered. The 
blocks average 14 inches in thickness, and the total quantity 
secured is about 2,000,000 of tuns, or seventy millions of 



BACKUS' IMPROVED WATEE MOTOR. 

$30 a tun for families, according to the scarcity or abundance 
of the supply. Large consumers, such as market men and 
hotel and restauraunt keepers, get the article at a much less 
price. 

MEASURING MOUNTAINS. 
Mr. Verplanck t'olvin, in his report on the topographical 
survey of the Adirondack wilderness, elucidates some new 



distance. For very distant mountains, an adaptation of tri- 
linear surveying has been employed. From the station of 
the barometer, the angles between any three of the surround- 
ing peaks, whose positions I have before found trigonometri- 
cally, are measured, and afterward, by three point problem 
(usually graphically upon the survey map) the distance is 
obtained and the proper allowance made for curvature and 
refraction. Now that we have so many trigonometrically 
determined points throughout the region, the tri linear me- 
method is found not only the easiest, but the most accu 
rate. 

The practical application of this method to the work of 
the survey is well shown by the illustration, which repre- 
sents a survey party engaged in leveling observations with 
mountain barometers, at the levels of the different peaks 
seen in the distance. At A is seen the transit, by whicht the 
horizontal angular distances between three 
of the distant peaks are measured in order 
to obtain the data for correction for curva- 
ture and refraction. Below, on the same 
same mountain side, at e, e, and e, are stations 
of barometers at the apparent levels of the 
peaks by the lines of sight level. 

At the foot of the mountain is the bark 
camp, and the assistant observing on barome- 
ter at lower station : a guide near by is cut- 
ting night wood for camp. 

The sight lines, or lines of apparent level 

(e to e), are taken from points on the 

mountain side, which are really lower than 
the distant peaks; for. following to the left 
the curve of the earth from the barometer 
station (h .... to ... . h), it will be seen to 
descend below the level of the peaks in pro- 
portion to their dis'ance — the true level of the 
distant peaks being the curved dotted line of 
equal hight — above sea level, evidently con- 
siderably higher than the stations of their ap- 
parent level. The effect of refraction is not' 
shown in the illustration. In practice, the 
observer on barometer at the lower station 
takes observations upon his instrument and 
the attached and detached thermometers 
every five minutes ; and (whenever possible) 
similar observations are taken on the summit 
of the peak above the intermediate leveling 
stations, affording both a lower and an upper 
station when well determined. The obser- 
vations, therefore, taken at any live minutes, 
will be synchronous with those taken on the 
mountain sides, at leveling stations, or on 
the peak above ; they can then be computed 
as usual, by the upper or lower station re- 
cords, and, by the tri-linear measurement.-, 
the proper corrections for curvature, etc., 



made 



id the true hight of the distant peak is found. 
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theories on the subject of mountain measurement, and de- 
scribes one method as follows: 

"For short distances, I carefully measure on the mountain 
side a base line with steel tape, and from its extremities take 
the angular position of the object, afterward computing the 



NOT A " NEW JERUSALEM." 
It may perhaps be unnecessary to assure our devouter 
readers that Virginia City, New, is not the much longed for 
"New Jerusalem, the city of the Saints," notwithstanding 
its streets are paved with precious metals. It is true.never- 
theless, that the denizens of that un saintly city boast that 
the very mud of their streets is rich in silver and gold. Ii 
happens that the principal streets of the city were macadam- 
ized with refuse ore taken from the mines in early days ; and 
since then, they have been steadily dusted with rich ore sifted 
down upon them from passing ore wagons, making a surface 
so precious that an ounce or two of mud (taken from the 
wheel of a wagon to decide a wager) proved on assay to con- 
tain, to the tun, silver, $7.54; gold, $2.32; total $9.86. "Af- 
ter this," exults the Enterprise of that richly paved city, 
•' we may put on airs, even though our streets are villanous- 
lv muddy occasionally, for the very mud on our boots con- 
tains both silver and gold." 

A XEW I :-SE FOR MINERAL OILS. 

In a late number of the Australian Medical, -.urn/il, Dr. 
John Day maintains that certain of the mineral oils, gaso- 
line especially, are of great use as disinfectants, their value 
depending, he believes, on the factthat they are rich in per- 
oxide of hydrogen. He employs the gasoline in various 
way s as a disinfectant, applying it to walls, to articles of 
furniture, and to clothing; also as a wash for the hands af- 
ter treating infectious diseases, allowing the moistened 
hands to dry in the open air. A peculiar and valuable prop- 
erty of these oils as disinfectants is their continuous action, 
while they improve and gather force by exposure to the air. 
THE MARTIAL SEAS. 

M. Mcivnier has recently advanced the theory that the 
planet Mars is much older than the earth, because of the ra- 
rification of its atmosphere and the small extent of its seas. 
The form of the latter, he says, is exactly that which the 
terrestrial oceans would assume after partial absorption by 
the earth's crust. If, for example, the Atlantic were ab- 
sorbed so that only that portion included in the contour made 
by the uniform depth of 12,000 feet were left, the shape 
would be exactly similar to that of some of the seas recog- 
nized in Mars. 

LE3IOX JL'ICE IN DIPHTHERIA. 

Dr. Revillout states that lemon juice, used as a gargle, is 
an efficacious specific against diphtheria and similar throat 
troubles. He has successfully thus employed it for over 
eighteen years. 
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By Who 111 are Inventions Made? 

In the course of a paper at the Society of Arts recently, on 
the " Expediency of Protection for Inventions," Mr. Bram- 
well P. B. S., said: " The bulk, one might almost say the 
whole, of real substantive inventions have been made by per- 
sons not engaged in the particular pursuit to which those in- 
ventions relate. Take a few instances. Watt was not a 
maker of steam engines, the fire engines of his day, but he 
was a mathematical instrument maker; Arkwright, the in- 
ventor of the 'water twist,' was a barber; Cartwright, the 
inventor of the power loom, was a parson; Neilson, the in- 
ventor of the hot blast, was wholly unconnected with smelt- 
ing operations, he was the manager of gasworks; Wheat- 
stone, who has done so much for electric telegraphs, was en- 
gaged in the manufacture of musical instruments; and Ron- 
alds, the very originator of the electric telegraph, had no- 
thing to do with the visual telegraphs in use in his time; Bes- 
semer, who has so enormously increased the manufacture of 
steel within the last quarter of a century, was in no way 
connected with that industry. The fish joint for railways, 
the greatest improvement in permanent way that has been 
made since railways were introduced, was the invention of a 
carriage builder. I trust I have given instances enough to 
establish my position, that the great substantive inventions 
are made by persons unconnected with the manufacture or. 
art to which those inventions relate ; and we can readily see 
why this should be. The person who has been brought up 
to pursue any particular manufacture has, even before he 
had sufficient knowledge to be able to appreciate the merits 
and the principle of the processes he was taught to follow, 
been trained in the belief that ' certain ends are to be ob- 
tained by particular means. ' Under such circumstances, it 
is difficult for even a powerful mind to break through the 
trammels which have been imposed upon it, and to approach 
the consideration of the subject of the particular art with the 
same broadness of view and power of detecting and grasp- 
ing the true principles upon which that art is based, as would 
be possessed by a mind devoting itself to the subject for the 
first time; and thus the man untaught and unprejudiced in 
the art is more likely to make a substantive invention than 
is one who has been trained in it from his youth. Improve- 
ments of detail such a person may make; but there, in all 
probability, will be the limit of his inventions. 

One can understand that a man who had been taught from 
his boyhood to make steel by the process of cementation — 
that is, by packing bars of wrought iron into brick boxes con- 
taining charcoal, and exposing the whole for several days to 
considerable heat, and thus carbonizing the iron and produc- 
ing blistered steel — might, not unnaturally, devise some im- 
provement by which this process could be expedited, though 
one can hardly imagine such a man breaking with the tradi- 
tions of the industry, and casting away the whole process of 
cementation. But one bringing a totally fresh mind to the 
consideration of steel manufacture would, in all probability, 
study the question from the very beginning, and would say: 
• What is steel ? What is wrought iron ? What is cast iron ? ' 
and when he discovered that steel was something between 
cast iron and wrought, that is to say, it contained less carbon 
than the one and more than the other, and when he found 
that cast iron was a cheaper article than wrought iron 
(wrought iron being commonly produced from cast by prac- 
tically abstracting the whole of its carbon), he would seek a 
means by which he might abstract from cast iron, not the 
whole of the carbon, to leave wrought iron, but so much of 
the carbon as would leave steel. To one brought up in the 
steel trade, the very word ' steel ' would be associated with 
the addition of carbon, and it would be most, unlikely that he 
should attempt the manufacture by a process which had for 
its object the taking away of carbon. Once concede that the 
great inventions are made by ' outsiders,' then it appears to 
me that, to continue this, the highest class of invention, pro- 
tection is an absolute necessity. An inventor must nearly in 
every case make trials and experiments, and these, as a rule, 
can only be conveniently done in places where the manufac- 
ture is being exercised ; but now we are assuming that the 
inventor is not engaged in the manufacture: he has therefore 
either to incur great expense to make his experiments — an 
expense in many cases prohibitory — or to forego the experi- 
ments altogether, or else he must seek the aid, and trust to 
the honor, of some manufacturer. 

Imagine a country clergyman who has some knowledge of 
chemistry making an invention of an improvement in smelt- 
ing iron ore. If he were a man of real ability, as I have 
supposed, he would appreciate the great complexity, and the 
many practical difficulties, of that process, and he would 
know that nothing short of a trial of his invention in the ac- 
tual furnace could assure him that his method would not be 
frustrated by some such difficulty. What, without a patent 
law, is that inventor to do ? Forego the trial ? Devote $25,- 
000 of the large property which usually belongs to a country 
clergyman to the erection of an experimental blast furnace ; 
trust to the honor of a manufacturer ; or give up the inven- 
tion ? I think the probability is that he would pursue the last 
course and that thus the invention would be lost to the com- 
munity. But even supposing the preliminary difficulty of a 
praatical trial not to exist. Assume, for example, that th« 
invention be one such as that of the Giffard injector, 
one of the most substantive of the present day. This 
might have been tried in private by its inventor \rithout 
insuperable difficulty, even although he were wholly 
unconnected with any of the mechanical arts, and he might 
have perfected his invention in every detail. But when he 
had done this, what would have been his chance of reward ? 
How would he have set about reaping the pecuniary benefit 
which he would desire, and which would be his reasonable 
due? Would he make up his mind to forego all his usual 



habits of life, and to become a manufacturer? Say that he 
did so, and that, in spite of the difficulties to which I shall 
have to revert, he succeeded in making a certain number of 
the injectors for sale, and that then he knew enough of busi- 
ness to obtain purchasers for them, what would be the in- 
evitable result? The very first mechanical engineer 
(a steam pump maker) into whose hands one of these in- 
jectors fell, would say: * Here is an implement that seems 
likely to compete seriously with the use of steam pumps. 
Why should not I make it ? At present I know it is being 
manufactured by the inventor only, a person who was not 
brought up to the trade, and who is living in a purely agri- 
cultural district ; it is a hard case if I cannot hold my own 
against him.' Thereupon the steam-pump maker goes to 
work, with all the advantages of an established factory, with 
its befitting plant, its staff of superintendents, its foremen, 
and its body of workmen, to produce injectors, and with a 
whole system of travellers and agents, and the advantage of 
a large connection, to dispose of the injectors when made. 
What chance would the inventor have, in his capacity of 
manufacturer and seller, against such an organization as 
this? Obviously, none; therefore, as it seems to me (equally 
obviously), he (foreseeing this) would not have bestowed the 
thought necessary to invent, and even if he had, he would 
not have incurred the labor and expense of experimenting 
upon his invention." 



Useful Recipes for the Shop, the Household, 
and the Farm. 

Frosted glass, useful for screens, etc. , is made by laying the 
sheets horizontally and covering them with a strong solution 
of sulphate of zinc. The salt crystallizes on drying. 

A tcaspoonful of powdered borax dissolved in a quart of 
tepid water is good for cleaning old black dresses of silk, 
cashmere, or alpaca. 

Butter will remove tar spots. Soap and water will after- 
wards take out the grease stain. 

Black shoes may be bronzed by a strong solution of anilin 
red in alcohol. 

Four parts borax and three parts Epsom salts, mixed with 
three or four parts warm water to one part of the com- 
bined substances, is said to form an excellent fireproof wash 
for clothes. It should be used immediately after preparation. 
Flaxseed and tallow are used in Germany as a stuffing for 
cushions. One part of tallow to ten parts of flaxseed are 
employed, the mobility of the greased seed rendering the 
cushion very soft and pliable. 

Gold bronze for furniture is a mixture of copal varnish 
mixed with gold-colored bronze powder. The last is bisul- 
phate of tin. 

The total number of strings in a piano, when properly 
stretched to produce the right tones, exert a pull of over ten 
tuns; this explains why good pianos must be durably and 
heavily built. 

To prevent moths in carpets, wash the floor before laying 
them with spirits of turpentine or benzine. 

Straw matting should be washed with a cloth dampened 
in salt water. Indian meal sprinkled over it and thoroughly 
swept out will also cleanse it finely. 

In washing windows, a narrow-bladed wooden knife, 
sharply pointed, will take out the dust that hardens in the 
corners of the sash. Dry whiting will polish the glass, 
which should first be washed with weak black tea mixed 
with a little alcohol. Save the tea leaves for the purpose. 

Gray marble hearths can be rubbed with linseed oil, and no 
spots will show. 

Sprigs of wintergreen or 'ground ivy will drive away red 
ants; branches of wormwood will serve the same purpose 
for black ants. 

Papering and painting are best done in cold weather, espe- 
cially the latter, for the wood absorbs the oil of paint much 
more than in warm weather ; while in cold weather the oil 
hardens on the outside, making a coat which will protect 
the wood instead of soaking into it. 

Never paper a wall over old paper and paste. Always 
scrape down thoroughly. Old paper can be got off by damp- 
ing with saleratus and water. Then go over all the cracks 
of the wall with plaster of Paris, and finally put on a wash 
of a weak solution of carbolic acid. The best paste is made 
out of rye flour, with two ounces of glue dissolved in each 
quart of paste ; half an ounce of powdered borax improves 
the mixture. 

An oaken color can be given to new pine floors and tables 
by washing them in a solution of copperas dissolved in strong 
lye, a pound of the former to a gallon of the latter. When 
dry, this should be oiled, and it will look well for a year or 
two ; then renew the oiling. 

Kerosene and powdered lime, whiting, or wood ashes will 
scour tins with the least labor. 

Spots can be taken out of marble with finely powdered 
pumicestone mixed with verjuice. Cover the spots and al- 
low the stuff to remain for twelve hours ; then rub clean, 
dry, and rinse. 

Soapstone hearths are first washed in pure water and then 
t'ubbed with powdered marble or soapstone, put on with a 
piece of the same stone. 

A strong solution of hyposulphite of soda is said to be ex- 
cellent for cleaning silver. 

Two ounces of common tobacco boiled in a gallon of water 
is used by the Chatham street dealers for renovating old 
clothes. The stuff is rubbed on with a stiff brush. The 
goods are nicely cleaned, and, strange to add, no tobacco smell 
remains. 

Never use wrought iron instead of steel simply because it 
it is more easily worked and cheaper than the latter ; nor brass 
jnstead of gun metal in heavy machinery. 



Shellac is the best cement for jet articles. Smoking the 
joint renders it black to match. 

Barrels intended for alcohol may be rendered perfectly 
tight by applying inside a solution of 1 lb. leather scraps 
and 1 oz. oxalic acid in 2 lbs. water, afterwards diluted with 
3 lbs. warm water. 

A solution of chloride of iron will remove nitrate of sil- 
ver stains from the hands. 

Unslaked lime is excellent for cleaning small steel articles, 
such as jewelry, buckles, and the like. 

Glass may be powdered to render it suitable for glass pa- 
per, for filtering varnishes, etc. , by heating it red hot and 
then suddenly plunging it in water. 

To remove old paint, cover with a wash of 3 parts quick 
stone lime, slaked in water to which 1 part pearlash is added. 
Allow the coating to remain for 16 hours, when the paint 
may be easily scraped off. 



VI ii in in ii in Utensils. 

Seventeen years have passed since Deville first produced 
aluminum on a commercial scaie ; but the expectations re- 
garding this very interesting and meritorious invention of 
the distinguished French chemist have not as yet been ful- 
filled. Although many of those expectations were some- 
what exaggerated, they were not so unreasonable as many 
poeple believed them to be ; for a metal with so many valua- 
ble properties would be useful in many of the technical arts. 
Among these properties are a beautiful color that does not 
change in the air, nor yet in sulphurous exhalations, and 
further remarkable lightness, an agreeable reasonance, and a 
capability of being woiked into any shape. Moreover, in 
the use or manipulation of aluminum, there have not hitherto 
been observed any deleterious effects. 

It is generally conceded that the cost, and not the absence 
of properties which make other metals valuable, has pre- 
vented the more extensive application of aluminum ; and 
the price, although it was considerably less than it was at 
first, has remained high for many years. The cost of pro- 
duction of this metal, which can only be extracted by the 
use of sodium, cannot possibly be the only cause of its high 
price; for the commercial manufacture of sodium may be 
considered as a solved problem ; and as soda ash is very cheap, 
sodium might be produced at a moderate cost if the demand 
were greater than it is. Large production is caused by large 
consumption, and the use of aluminum has been hitherto 
limited, mainly because custom and use have in a measure 
opposed the introduction of such a novelty, except for fancy 
articles. 

Stories have been told and written about poisoning by 
cooking vessels made of copper, by glazings containing lead, 
and the formation of verdigris on spoons of (alloyed) silver ; 
but if people were only determined to produce these utensils 
from aluminum, all danger from' poisoning would' be re- 
moved, and they would have vessels, the appearance and du- 
rability of which would leave scarcely anything to desire. 
They would be more convenient to handle than our light 
crockery ware, for they can be made as light, and, what is 
important, cannot be broken. Splendid pitchers, plates, gob- 
lets, lamps, etc. , might be manufactured from deadened and 
embossed aluminum; and the lightness of spoons of this 
metal would make them more convenient than those of silver 
now in use. In this case it is not the price, but only pre- 
judice, which presents itself as a drawback, for the price is 
only half of that of good silver; beside, the difference in the 
specific weights of both metals and the consequent cheapness 
in the use of aluminum are so great that, for the value of 
one silver spoon, at least seven equally large aluminum 
spoons might be bought. True, aluminum is neither a rare 
nor a noble metal ; but it possesses, nevertheless, advantages 
over alloyed silver which give it a much finer appearance ; 
it does not get black, nor does it form verdigris, and what it 
lacks in brilliancy and appearance is well compensated for in 
its agreeable lightness. But, unfortunately, it has been 
found impossible to plate with aluminum, either by the 
electro-galvanic or the foil method. 

m i»» m 

Poisonous Magenta Colors. 
Dr. Springmuhl, the editor of the Musterzeitung, states 
that out of 25 specimens of magenta only one was found 
free from arsenic. In 14 the amount was sufficient for quan- 
titative determination. In four samples the proportions 
were respectively 6-5, 59, 59 and 51 per cent. Such quali- 
ties, of course, must prove dangerous if used for coloring 
liquors, confectionary, and toys. In dyeing, however, the 
amount of the poisonous matter which attaches itself to 
the wool is relatively trifling. This the author ascertained 
by an interesting experiment. In a beaker he dissolved 1-55 
grains of the most poisonous sample in hoo water. The 
solution, of course, contained 093 grains of arsenic. 
In it a square foot of pure wool (woolen tissue) was dyed. 
It was then well rinsed in a second beaker of pure water, 
and again in a third. The dyed wool, the residual dye, and the 
two wash waters therefore contained 0'093 grains of arsenic, 
and it remained to ascertain its distribution. In the dye 
bath were found 0-072 grains, in the first washing water 
0'016. In the second washing water, the amount was too 
small ti be determined. It, however, and the dyed wool 
must together contain the residue, 0'005. According to 
Marsh's test, the wool appeared to contain less than the 
second washing water. Hence a square inch of the woolen 
could contain scarcely 0'0003 of a grain of arsenic. If 
the proportion of arsenic is low, as in well purified ma- 
gentas, the wool, when dyed, gives no indications by Marsh's 
process. 

The two most frequent adulterants are oxalic acid and 
sugar. The author has found 21 per cent of the former,and 
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twenty -four percent of the latter. Joly has detected sugar 
to the extent of 50 per cent. 

Aniline violets are more liable to sophistication than ma- 
gentas, from the fact that they are sold, not in well defined 
crystals, but in powder or in cakes. The author has detected 
gum in a Hof mann's violet to the amount of 12 per cent, and 
8 per cent of finely ground charcoal in a common phenyl 
violet. 

Of 32 samples of iodine green examined, 5 were unques- 
tionably sophisticated. One contained 18 per cent of sugar. 
An English sample was cleverly sophisticated with a salt 
of lead, probably the picrate, and deflagrated when a por- 
tion was heated upon platinum foil. Metallic lead was 
found to the extent of 10 per cent, corresponding to 21 per 
cent of the picrate. Two other samples contained respec- 
tively 14 per cent of common salt and 26 per cent of magnesia. 
Oxide of chrome is also a possible adulteration. 

The finest simple of iodine green examined was from the 
manufactory of H. Siegle.in Stuttgart. The author considers 
that in the production of this beautiful and costly color the 
Germans are superior to the English and the French. 
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The High Lakes In the West. 

To the Editor of the Scientific American : 

In your issue of December 22, under the caption of " The 
Highest Lake in the United States," you claim for Lake 
Harkness, Plumas county, Cal., that distinction, accrediting 
it an altitude of but 7,330 feet. 

We have in Clear Creek county, Col., two beautiful little 
lakes, each of about a mile in circumference, very deep; and 
the water, of dark bluish green, is extremely cold. There is 
no apparent source of supply, as the lakes are surrounded 
by high mountain walls of granite blocks, piled in magnifi- 
cent confusion, and quite heavily timbered. They are at an 
altitude of at least 9,000 feet, and are the source of the 
famous Clear Creek Canon stream.' 

Again, about six miles south of these lakes and at an alti- 
tude of fully 10,000 feet, as it is just above our timber line, 
is situated Chicago Lake, now widely known as the scene of 
Bierdstadt's " Storm- in the Rocky Mountains." It is a most 
picturesque sheet of clear, limpid water, but appears at a 
little distance to be almost black, owing to its great depth. 
The water is intensely cold, but contains an abundance of 
trout. The lake is about a half mile in diameter ; and at the 
upper or northwest side, a perpetual bank of ice and snow 
creeps down to the water's edge. On the south, an imposing 
wall of smooth granite towers almost vertically to the hight 
of 2,000 feet ; while on the west, there are a series of majestic 
terraces, like huge steps, 300 to 400 feet high. The north 
wall slopes away at an angle of about 45° ; and to the south 
and east, there is an easy, gradual slope down into Chicago 
Canon. This lake would appear to have been the crater of 
some volcano. Yet there are no traces, that we could find, 
of any volcanic action. C. B. 

St. Louis, Mo. 



Bolting Reels. 

To the Editor of the Scientific American: 

There is at present considerable interest manifested by 
millers as to the best method of constructing bolting reels 
and clothing the same, the best arrangement of the various 
numbers of cloths, etc. It is now almost universally con- 
ceded by the most intelligent millers that the less violently 
the meal is acted upon in the reel in the process of bolting, 
or, in other words, the nearer the motion of the meal is to a 
slide, the cleaner and whiter will be the flour. In endeavor- 
ing to attain this sliding principle, various plans of construct- 
ing and clothing bolting reels have been resorted to. Among 
some of the methods employed are putting the cloth on the 
inside of one riband on the outside of the adjacent one put- 
ting the cloth on the inside of all the ribs, using large reels 
and running them at a slow motion, also using the round 
form of reel. The writer has tried all the plans above men- 
tioned, and more too, but finds the round reel much the most 
satisfactory, both on account of the improved color of the 
flour and the greater capacity of the reel. 

It is the practice in many of the best mills in the North- 
west to bolt the meal in the usual manner, and then rebolt 
the flour through a bolt of the round form, covered with a 
somewhat finer cloth, one round bolt of twenty feet long be- 
ing of capacity sufficient to rebolt two hundred barrels of 
flouf in twenty-four hours. 

I would like to hear from brother millers as to what they 
consider the best style of dress for millstones for grinding 
spring wheat. D. T. Choat. 

Cedar Falls, Iowa 

«' »! > 
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To the Editor of flue Scientific American : 

Your journal for December 22, 1874, states that a certain 
lake in California, having an elevation of 7,330 feet, is pro- 
bably the highest in the United States. 

There are hundreds of lakes in the Rocky Mountains hav- 
ing a greater altitude than 7,330 feet. Prominent among 
these are the Twin Lakes, 8,700 feet, San Cristobel and Lake 
Mary in the San Juan county (somewhat higher), and Grand 
Lake in Middle Park. There are many smaller lakes in the 
region of the timber line, varying in elevation from 10,000 
to 12,000 feet. These lakes are all along the snowy region : 
in the National, Elk, Saguache, San Miguel, Uncompahgre, 
Sangre de Christo, and other ranges. In the National range, 
which, according to Professor Hayden, " is by far the largest 
and grandest in the United States," there are several con- 
siderable lakes above 9,100 feet, and many smaller ones, 
from 10,000 to more than 12,000 feet, above the sea level. 

West Hallock, 111. Herbert R. Saunders. 



Hollow Bolts and Axles. 

To the Editor of the Scientific American ; 

For several years it has cost me five dollars a week to keep 
the bolts on my trip or cushioned hammer heads in repair, 
and, finding it to wear on my patience, I tried all kinds of 
iron, but to no use ; break they would. I made the threads 
of a round or U shape, which worked much better than the 
V ; but still they broke. I finally bored a hole, one third the 
diameter of the bolts (l£ inches), and put a f of an inch hole 
down, some way below the thread, which formed a tube. I 
have now run them for three months, and they show no signs 
of giving out. The wrench used would break the other bolts 
easily ; but it cannot do so with these. My work on spindles 
requires the dies to snap together about nine times in ten, 
which tells very severely on the bolts; and I believe that the 
bolts broke because the severe strain on the nuts stretches 
the outside grain of the iron by the concussion, so that there 
is a contention between the outside and inside strain. 

I was apprenticed to William Fairbairn, in Manchester, 
England, and I have known his 8 inch axles on locomotive en- 
gines to break, owing probably to the rails resting on stone 
sleepers. They had some 6 inch tubular axles made, with 2 
inch holes ; and they never broke one of them, to my know- 
ledge. John Birkenhead. 

Mansfield, Mass. 



Aquatic animals are mute. A world of radiates, molluscs, 
and fishes, therefore, would be silent. Insects are about the 
only invertebrates capable of producing sounds. Their or- 
gans are usually external, while those of higher animals are 
internal. Insects of rapid flight generally make the most 
noise. In some the noise is produced by friction (stridula- 
tion) ; in others, by the passage of air through the spiracles 
(humming). The buzzing of flies and bees is caused in part 
by the vibrations of the wings ; but it comes mainly from 
the spiracles of the thorax. 

Snakes and lizards have no vocal cords, and can only hiss. 
Frogs croak, and crocodiles roar by the vibration of the 
glottis. The huge tortoise of the Galapagos Islands utters 
a hoarse, bellowing noise. 

The vocal apparatus in birds is situated at the lower end 
of the trachea, where it divides into the two bronchi. It 
consists mainly of a long drum with a cross bone, having a 
vertical membrane attached to its upper edge. Five pairs of 
muscles (in the songsters) adjust the length of the windpipe 
to the pitch of the glottis. The various notes are produced 
by differences in the blast of air, as well as by changes in the 
tension of the membrane. The range of notes is commonly 
within an octave. Birds of the same family have a similar 
voice. All the parrots have a harsh utterance ; geese and 
ducks quack ; crows, magpies, and jays caw ; while the war- 
blers differ in the quality rather than the kind of note. 
Some species possess great compass of voice. The bell bird 
can be heard nearly three miles ; and Livingston said he 
could distinguish the voices of the ostrich and lion only by 
knowing that the former roars by day and the latter by 
night. 

The vocal organ of mammals, unlike that of birds, is in 
the upper part of the larynx. It consists of four cartilages, 
of which the largest (the thyroid) produces the prominence 
in the human throat known as Adam's apple, and two elastic 
bands, called vocal cords, just below the glottis or upper 
opening of the windpipe. The various tones are determined 
by the tension of these cords, which is effected by the rais- 
ing or lowering of the thyroid prominence. The will cannot 
influence the contraction of the vocalizing muscles, except in 
the very act of vocalization. 

The vocal sounds produced by mammals may be distin- 
guished into the ordinary voice, the cry, and the song. The 
second is the sound made by brutes. The whale, porpoise, 
armadillo, ant eater, porcupine, and giraffe are generally 
silent. The bat's voice is probably the shrillest sound audi- 
ble to human ears. There is little modulation in brute 
utterance. The opossum purrs, the sloth and kangaroo 
moan, the hog grunts or squeals, the tapir whistles, the stag 
bellows, and the elephant gives a hoarse, trumpet sound from 
its trunk and a deep groan from its throat. All sheep have 
a guttural voice ; all the cows low, from the bison to the 
musk ox ; all the horses and donkeys neigh ; all the cats 
miau, from the domestic animal to the lion ; all the bears 
growl; and all the canine family ( fox, wolf, and dog) bark, 
howl, and whine. The howling monkeys and gorillas have 
a larger cavity or sac in the throat for resonance, enabling 
them to utter a powerful voice ; and one of the gibbons has 
the remarkable power of emitting a complete octave of mu- 
sical notes. The human voice, taking the male and female 
together, has a range of nearly four octaves. Man's power 
of speech, or the utterance of articulate sounds, is due to his 
intellectual development rather than to any structural dif . 
f erence between him and the apes. Song is produced by 
the glottis, speech by the mouth. 

To cement metal to glass, mix two parts powdered white 
litharge and one part dry white lead into a dough with 
boiled linseed oil and lac copal. The metal is to be coated 
with the cement and then pressed upon the glass. 



RECENT RESEARCHES IN THE SPECTRA OF THE 
PLANETS. 

Professor Vogel has recently published an important work 
on the above subject, in which are embodied the results of his 
latest observations. The light of each planet has been ana- 
lyzed by the aid of the spectroscope, and from the luminous 
bands and rays the author translates the self-written history 
of the other worlds. 

The principal rays of the spectrum of Mercury coincide 
absolutely with those of the solar spectrum. Furthermore, 
certain bands which are not produced in the solar spectrum, 
except when the sun is very low in the horizon and when the 
absorption due to the atmosphere is considerable, appear per, 
manently in the Mercurial spectrum. From this the exist- 
ence of a gaseous envelope about the planet may be con- 
cluded, which exercises on the solar rays an absorbing action 
equal to the maximum similar effect of our atmosphere. Gen. 
erally the least refrangible portions of the Mercurial spec- 
trum are more brilliant that those of greater ref rangibility • 
but it is impossible to separate here the effect due to our at- 
mosphere from that produced by the atmosphere of the planet. 
The light from Venus is also similar to that from the sun, 
with the addition of like absorption rays. It is concluded 
that the light is reflected from the cloud envelope which is 
known to encompass the planet. So far as the atmosphere 
of Venus is concerned, water must be present, so that one 
indispensable necessity for life there exists. 

The spectrum of Mars gives a great number of the solar 
spectrum rays, beside, as in the two planets before referred 
to, others similar to the absorption lines of our atmosphere. 
It is concluded that Mars possesses an atmosphere not differ, 
ing essentially from our own in composition, though richer 
in watery vapor. The red color of the planet seems to result 
from an absorption which takes place generally on the red 
and violet rays in their entirety. In the red, between C and 
B, lines appear which are peculiar to the Martial spectrum, 
but it has not been possible to fix* their position definitely, 
owing to their feeble luminous intensity. 

M. Vogel's observations on the minor planets, Vesta and 
Flora, have not been very productive of results, owing to the 
dimness of the spectrum ; though sufficient indications rela, 
tive to the former planet have been obtained to point to the 
existence of an atmosphere about it. 

The greater portion of the lines in the spectrum of Jupiter 
coincide with others in the solar spectrum; but the Jovial 
spectrum differs from that of the sun in the existence of dark 
bands in the least refrangible portion, among which one in 
the red may be especially noted. The length of the lumin- 
ous wave to which it is due has been estimated at 00185353 
of an inch. The other lines present, different from those 
of the solar spectrum, coincide with the telluric lines. 

While bands are produced in the less refrangible portions 
of the spectrum, the radiations of the more refrangible blues 
and violets experience a uniform absorption. The gaseous 
envelope which surrounds Jupiter exercises, then, on the 
solar rays which traverse it, an action analogous to that of 
our atmosphere. Hence, the presence of water in the Jovial 
atmosphere may be inferred. With reference to the band 
above mentioned, it cannot be precisely determined whether 
the same is due to the presence of some body not found in 
our atmosphere, or to the gas composing the Jovial atmo- 
sphere being mixed in proportions different from that of air. 
It is possible that the composition of the two atmospheres 
may be the same, but that their action on the solar rays 
varies only through circumstances of temperature and pres- 
sure, quite different on Jupiter from those found on the 
earth. The spectra of the dark belts observed across the 
disk of Jupiter are especially characterized by a very marked, 
uniform absorption, w.hich is undergone by the blue and vio. 
let rays. The new absorption bands, peculiar to the spectrum 
of the planet, never appear, but the lines are more marked 
and are larger than elsewhere. This proves clearly that the 
dark portions of the Jovial surface are deeper than the neigh- 
boring parts. The solar light penetrates more deeply into 
these portions of the planetary atmospheres, and thus is sub, 
jected to more marked alteration. The red color of the 
planet, and especially the more decided tint of the dark belts, 
is attributable to the uniform absorption exercised by its at, 
mosphere upon the blue, and violet rays. 

In the spectrum of Saturn, the most marked rays of the 
solar spectrum are present. A few bands, especially in the 
red and orange, have no equivalent in the spectrum of the 
sun ; but they coincide with some groups of spectral lines 
belonging to the terrestrial atmosphere. The greatest ab- 
sorption of blue and violet rays takes place at the obscure 
equatorial zone. In general, it may be stated that the spec- 
tra of the body of Saturn and of Jupiter are very similar. 
The same is not the case with the rings of the former planet. 
The characteristic band in the red is absent or marked by a 
feeble trace: whence it maybe concluded that the rings have 
no atmosphere, or are surrounded only by a gaseous envelope 
of very small density and thickness. 

The feeble light of Uranus prevents the distinguishing of 
the Fraunhofer lines, except to a degree which might admit 
extensive errors in drawing deductions from their positions. 
It appears, however, that the absorption of the solar rays 
may be sufficiently recognized to infer the presence of an 
atmosphere about the planet ; but the direct causes of the ab- 
sorption it is not possible to determine. The Neptunian 
spectrum is essentially different from that of the sun, but, 
for the same reason as in the case of the planet last referred 
to, little can be definitely ascertained regarding it, except a 
general supposition that it closely resembles that of Uranus. 



If gilt frames are varnished with copal varnish, they can 
be washed with cold water without injury. 
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IMPROVED PLENUM AND VACUUM PUMP. 

The novel form of pump herewith illustrated may be used 
either for a bellows to force an air blast, or as a pump for 
raising water. By producing a vacuum in one of its receiv- 
ers, and compressing air into the other, both of the above 
capabilities may be utilized simultaneously, or both receivers 
may be maintained either in a state of continuous vacuum or 
filled with compressed air, as may be desired. 

A is a spiral tube coiled about (and the ends of which are 
in communication with) the hollow axial shaft, B. C C are 
hollow supports for the latter, and, at the same 
time, supply conduits, the water passing 
therefrom into shaft, B, by the inlet valves at 
D. E are the exhaust valves, and at F is a 
partition which divides shaft, B, into two com- 
partments, so that, through its axis, there is 
no communication between the ends of the 
coiled tube, A. A portion of the coil is filled 
with mercury, as indicated by thebroken-away 
section on the right, the hight of the column 
being equal to or greater than 28 inches, so as 
to overbalance atmospheric pressure. 

When the coil is turned by the action of the 
belt pulley or by hand, in the direction of the 
arrow, the mercury, flowing along the spiral 
tube from one end to the other, will create a 
vacuum in its rear while compressing the air 
before it. In so doing, it will draw water or 
air through the valve, D, at one end of the 
shaft, and expel the air before it from the 
valve, E, at the opposite extremity. If the 
motion be reversed when the mercury has 
traversed the length of coil, A, the same takes 
place with the other pair of valves, while, of 
those first affected, the inlet valve now closes 
and the outlet valve opens. A moment's in- 
spection of the arrangeme'nt of the valves in 
the diagram will show that a continuous suc- 
tion and exhaust is thus maintained. 

If the positions of the inlet and outlet valves 
be changed — valves, E, being inlet valves and 
D, outlet — the apparatus may be used as an air compresser, of 
which the tubes, C, may be conduits to the reservoir. In 
such case valves, E, which, as represented, open outside the 
shaft, would open inwardly, while valves, D, now opening 
inside the shaft,* would open into the receivers. 

It is claimed that, by this device, water may be raised 38 
feet. The amount of compression attained is dependent upon 
the weight of the mercury column and the size of the ma- 
chine. Air, however, it is stated, can be compressed five 
times, equal to a pressure of 60 pounds to the square inch. 
The receivers may be made of any desired size. The diame- 
ter of the tubes and number of coils may be increased at 
pleasure. The diameter of the coils may be from three to 
fifteen feet, and either hand or steam power may be utilized 
for their rotation. 

Patented through the Scientific American Patent Agency, 
November 24, 1874, to Daniel L. Cameron. For further par- 
ticulars regarding sale of rights, or of patent, etc., address 
the patentee at Madison Station, Madison county, Miss. 



come under our notice. The sectional view, Fig. 2, shows 
that, in the stock part of the iron, two recesses, A, having 
lips, are formed. The handle consists of two spring braces, 
B, of steel, attached to each end of the wooden piece which 
receives the grasp. These, at their lower extremities, are 
provided with catches beveled and notched to fit the lips of 
the recesses of the stock. The side pieces are united by an 
arched brace. The fingers are inserted beneath the flattened 
upper portion of this last, pulling it upward, and so drawing j 
the catches on the ends of the side pieces together, so that I 



caliber. The usual make, however, is for paper or metallic 
cartridges for fowling pieces. The invention appears to us 
to be excellently calculated both for easy loading and for 
rapid firing, no matter in what position the wearer may be 
placed. 

For further particulars address the Hayden Belt Works, 
Columbus, Ohio. 




CAMERON'S PLENUM AND VACUUM PUMP. 

they may be easily inserted into the recesses. On relaxing 
the pressure, the elasticity of the springs carries the catches 
under the lips. Removal is effected in the same manner. 

Patented September 22, 1874, to Daniel B. Snow, of South 
Lancaster, Worcester county, Mass., who may be addressed 
for further information. 



When to Oct Up. 

The Duke of Wellington always slept on an iron camp 
bedstead eighteen inches wide. " When a 
man wants to turn over," he said, "it is time 
for him to turn out." The Emperor Nicholas 
did the same, Mr. Owens says. The princi- 
ple is well enough ; but I think the detail is 
wrong. Sleep itself is far too important to 
be made uncomfortable. My old friend Ros 
siter fixed his alarum so that, at the fore-or 
dained moment, the bed clothes were dragged 
from the bed, and Rossiter lay shivering. I 
have myself somewhere the drawings and 
specifications for a patent (which I have 
never applied for), which arranges a set of 
cams and wheelwork under the bedstead, 
which, at the moment appointed, lift the 
pillow end six feet, and deliver the sleeper 
on his feet on the now horizontal footboard. 
He is not apt to sleep long after that. 

Rossiter found another contrivance which 
worked better. The alarm clock struck ;i 
match, which lighted the lamp, which boiled 
the water for Rossiter's shaving. If Rossi- 
ter staid in bed too long, the water boiled 
over upon his razor, and clean shirt, and the 
prayer book his mother gave him, and Cole 
ridge's autograph, and his open pocketbook. 
and all the other precious things he could 
put in a basin underneath when he went to 
bed; so he had to get up before that moment 
came. — Old and Neir. 



HAYDEN'S REVOLVING CABIBIDGE BELT. 

Sportsmen will recognize, we think, at a glance that the 
new cartridge belt, represented in the engraving given here- 



A NEW SAD IRON. 
Flat irons with fixed handles are fast becoming things of 
the past. They occupy too much room on top of the stove or 
range, cost more to manufacture, and, besides, require the 




use of a holder, which is not always at hand when required. 
It is a much better arrangement to have the flat portion of 
the iron separate, with provisions made to accommodate a 
light handle, which may be inserted and removed at plea- 
sure, one handle answering for a number of irons, and which, 
being detached while the iron is heating, keeps cool enough 
to manipulate without the interposing cloth holder or the 
liability of burnt fingers. 

An invention of this description is represented in our en- 
graving, and is one of the simplest of the many that have 




with, otters a very convenient way, not merely ol carrying 
ammunition, but of so disposing it about the person that it 
is always in the most accessible position. This belt is double, 
consisting of an inner girdle, A, which is buckled about the 
waist and to which are attached four guides. The outer belt, 
B, to which the sockets for the cartridges are affixed, slides 
in the guides, so that any portion of it may be readily turned 
to the front of the wearer. The ammunition is thus always 
near the hand ; and the necessity of reaching awkwardly 
about the body, as is the case when the belt is immovable, is 
avoided. Stout straps, which pass over the shoulders, are 
secured to the guides and inner belt, and sustain the weight, 
which is thus distributed about the person in a convenient 
and comfortable manner. The inner belt is fastened by a 
strap and buckle, and the outer one by an ingenious latching 
clasp, which, when closed, makes a firm and rigid joint. 

The device may be worn over the vest and under the coat, 
and its contents are thus protected from uhe weather, while 
the outer garment need not be unbuttoned to reach the car- 
tridges. It is also equally serviceable without a coat for 
summer shooting. The belt is especially adapted for army 
use, as it can be arranged to carry metallic cartridges of any 



X Good Lnuil. 

The first great requisite in making a lawn is to have good 
drainage, after which prepare the ground by dee]) plowing 
and also by subsoiling, the soil requiring to be well pulver 
ized and enriched, to expect any success in our hot climate. 

A good lawn is one of the most pleasant appendages to a 
house; but to make it so, it requires to be well attended to, 
both in the formation and by keeping it mown every two 
weeks at farthest, using the most approved lawn mower. 
By doing so .you will soon have a lawn like a carpet. In- 
experience and neglect have been the causes of numerous fail- 
ures. '.-.-'■•■• 



WELLMAN'S IMPROVED CAB SEAT. 
The novel feature of the car seat, represented in the ac- 
companying engraving, consists in the manner in which it is 
reversed. Instead of turning the back over, as is usually 
done, arrangements are provided whereby the back is slid 
from one side of the seat to the other, without being lifted 
or turned. To this end,' fixed rods, A, are provided at the 
ends of the seat, over which slide the staples, B, which con- 
fine the three portions of the back. The latter consists of a 
center piece, C, which may be of wood or metal, or both, to 
the top of which are secured the outer parts, D. These last 
are each made in two portions, which spring out and in inde- 
pendently. The backs of each part, D, are of wood, and 




springs or upholstery are inserted between them and the 
central portion, C, to give further elasticity. 

It will readily be understood that the entire back is sup- 
ported on the staples and rods, and hence, by the sliding of 
the former over the latter, is readily pushed from front to 
rear of the seat, or vice versa. 

Patent pending through the Scientific American Patent 
Agency. For further particulars address the inventor, Mr. 
Edwin G. Wellman, Canandaigua, Ontario county, N "i. 
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A HAIRY FACED FAMILY. 
Mr. W. B. Tegetmeier, a well known English naturalist, 
publishes in a contemporary the portraits of three members 
of a Burmese family, the whole of which, through several 
generations, have exhibited a remarkable development of 
long hair over their entire faces. 

" The case," says Mr. Tegetmeier, " is one of the most in- 
teresting examples on record of the hereditary transmission 
of a singular and very abnormal natural variation through 
several generations. I feel bound, even at the risk of repeat- 
ing, to some extent, the previous statements, to give, as far 
as practicable, the history of those singular people at length. 
Nearly fifty years since, Mr. John Crawford, so well known 
to ethnologists for his researches into the history of lan- 
guages of the inhabitants of the Malay peninsula and adja- 
cent countries, described, in his ' Journal of an Embassy 
from the Governor General of India to the court of Ava,' a 
hairy man named Shwe-Maon, and his daughter, Maphoon. 
Mr. Crawford wrote: "We 
have heard much of a per- 
son said to be covered all over 
with hair, and who, it was 
insisted upon,more resembled 
an ape than a human being — 
a description, however, I am 
glad to say, which was by no 
means realized by his appear- 
ance. Having expressed a 
curiosity to see this individu- 
al, the king politely sent him 
over to our dwelling some 
days ago, and Dr. Wallich 
and I took down on the spot 
the following account of him- 
self and his history. His 
name was Shwe*Maon, and 
he stated himself to be thirty 
years of age. Saubwa, as 
the chief of the eountry, pre- 
sented him to the king as a 
curiosity when a child of five 
years of age, and he had re- 
mained in Ava ever since. 
His hight was 5 feet 3J inch- 
es, which is about the ordi- 
nary stature of the Burmese. 
His form was slender, if com- 
pared with the usually robust 
make of the Hindoo-Chinese 
race, and his constitution was 
rather delicate. In his com- 
plexion there was nothing re- 
markable, although upon the 
whole he was rather fairer 
than the ordinary run of Bur- 
mese. The color of his eyes 
was a dark brown, not so in- 
tense as that of the ordinary 
Burmese. The same thing 
may be said of the hair of 
the head, which was also a 
little finer in texture and less 
copious. The whole forehead, 
the cheeks, the eyelids, the 
nose, including a portion of 
the inside, the chin — in short, 
the whole face, with the ex- 
ception of the red portion of 
the lips — were covered with 
a fine hair. On the forehead 
and cheeks this was 8 inches 
long, and on the nose and 
chin about 4 inches. In color 
it was of a silvery gray ; its 
texture was silky, lank, and 
straight. The posterior and 
inferior surface of the ears, 
with the inside of the exter- 
nal ear, were completely cov- 
ered with hair of the same 
description as that on the face, 

and about 8 inches long ; it was this chiefly which contribu- 
ted to give his whole appearance, at first sight, an unnatural 
and almost inhuman aspect. He may be strictly said to have 
neither eyelashes, eyebrows, nor beard, or at least they were 
supplanted by the same silky hair which enveloped the whole 
face. He stated that when a child the whole of this singu- 
lar covering was much fairer than at present. The whole 
body, with the exception of the hands and feet, was covered 
with hair of the same texture and color as that now de- 
scribed, but generally less abundant ; it was most plentiful 
over the spine and shoulders, where it was 5 inches long ; 
over the breast it was about 4 inches ; it was most scanty on 
the bare arms, the legs, thighs, and abdomen. We thought 
it not improbable that this singular integument might be pe- 
riodically or occasionally shed, and inquired, but there was no 
ground for this surmise — it was quite permanent. ' 

Twenty years since, these hairy people were seen and de- 
scribed by Capt. H. Youle, in his ' Narrative of the Mission 
sent by the Governor General of India to the Court of Ava. ' 
By this time Shwe-Maon's child had grown into a woman of 
thirty, and the abnormal growth of hair had increased until 
it covered the whole body. Capt. Youle states : 

' The whole of her face was more or less covered with hair. 
On a part of the cheek, and between the nose and mouth, 
this' was confined to a short down, but over all the rest of 



the face was a thick, silky hair of a brown color, paleing 
about the nose and chin, four or five inches long. At the 
ala? of the nose, under the eye, and on the cheek bone, this 
was very fully developed ; but it was in and on the ear that 
it was most extraordinary. Except the upper tip, no part of 
the ear was visible. All the rest was filled and veiled with 
a large mass of silky hair, growing apparently out of every 
part of the external organ, and hanging a pendant lock to a 
length of eight or ten inches. The hair over her forehead 
«was brushed so as to blend with the hair of the head, the 
latter being dressed (as usual with her countrywomen) a la 
Chirmw. It was not so thick as to conceal her forehead. 

' The nose densely covered with hair, as no animal's is that 
I know of , and with long locks curving out and pendant, like 
tiie wisps of a fine Skye terrier's coat, had a most strange 
appearance. The beard was pale in color, and about four 
inches in length, seemingly very soft and silky. 

' Poor Maphoon's manners were good and modest, her voice 




the back part of the gums presenting merely a hard ridge. 
Still she chews pawn like her neighbors.' 

Six or seven years since, the family were again seen by 
Capt. Haughton, and photographed. By this time Maphoon's 
youngest child was approaching manhood, and, the early in- 
dications above alluded to having been fulfilled, he demon- 
strated the perpetuation of this singular variation through 
three generations. 

The investigation of monstrosities of the kind at present 
under consideration has an interest beyond that of the grati- 
fication of mere vulgar curiosity. The hereditary transmis- 
sion of accidental variations throws much light on the vexed 
question of the origin of species, and it is exceedingly inte- 
resting to note how readily variations, occurring naturally, 
are perpetuated in the offspring, while malformations or mu- 
tilations produced artificially never show any tendency to re- 
production. The combs and wattles of game fowls have been 
cut off for 150 generations, yet a game cock ready dubbed 

for the cockpit never issued 
from an egg. It would be 
indeed a sad condition of 
things if the mutilations of 
mankind were inherited by 
the unfortunate children. 
We know, unhappily, that 
the constitutional defects of 
the drunkard and the de- 
bauchee descend to their off- 
spring, and that in this man- 
ner ' the sins of the fathers 
are visited on the children 
even unto the third and fourth 
generations; ' but, f o r t u- 
nately, we areexempted from 
the inheritance of accidental 
mutilations and losses." 



THE HAIRY FACED BURMESE FAMILY. 

soft and feminine, and her expression mild and not unpleas- 
ing, after the first instinctive repulsion was overcome. Her 
appearance rather suggested the idea of a pleasant-looking 
woman masquerading, than that of anything brutal. This 
discrimination was, however, very difficult to preserve in 
sketching her likeness. 

' Her neck, bosom, and arms appeared to be covered with a 
fine pale down, scarcely visible in some lights. She made a 
move as if to take off her upper clothing, but reluctantly, 
and we prevented it. Her husband and two boys accompa 
nied her. The elder boy, about four or five years old, had- 
nothing abnormal about him. The youngest, who was four- 
teen months old, and still at the breast, was evidently taking 
after his mother. There was little hair on the head, but the 
child's ear was full of long silky floss, and it could boast a 
moustache and beard of pale silky down that would have 
cheered the heart of many a cornet. In fact, tie appearance 
of the child agrees almost exactly with what Mr. Crawford 
says of Maphoon herself as an infant. 

' This child is thus the third in descent exhibiting this 
strange peculiarity; and in this third generation, asjn the 
two preceding, this peculiarity has appeared only in one in- 
dividual. 

' Maphoon has the same dental peculiarity also that her 
father had — the absence of the canine teeth and grinders, 



Removing Snow by 
Steam. 

Mr. William Edwards late- 
ly presented a paper on this 
subject before the New York 
Society of Practical E n g i- 
neering, in which he gave a 
review of the various plans 
for melting snow in the 
streets to insure its removal. 
The system began in the 
use of a steam hose, fur- 
nished with a nozzle and fit- 
ted to a stationary boiler, the 
hose being extended to the 
sidewalk, and the steam jet, 
properly guided.rapidly melt- 
ing the snow and ice, and 
heating the resulting water 
so that it quickly evaporated, 
leaving the flagstones dry. 
One of the earlier projects 
was to lay steam pipes along 
the gutters so that snow, 
brushed upon the pipes by a 
street sweeping machine 
would be melted and run off 
to the sewers. 

Another step forward, at 
least theoretically, is tiie plan 
of a perambulating apparatus, 
constructed to act upon the 
snow by jets of steam, by 
blasts of hot air, or contact 
with metal plates. It is cal- 
culated that the combustion 
of one pound of coal would, 
theoretically, melt about 
100 pounds of snow; in prac- 
tice, perhaps three fourths of 
that quantity. 

Within the past two years 
renewed attention has been 
given to the subject, and 
numerous novel inventions mad'- In ° ne of these a l»°Uow 
case is provided with a furnace, through which an air blast 
is forced by a blower. The hot air and g» ses f rom the furnace 
pass through a narrow horizontal opening at the front of the 
machine, and are directed forcibly downward against the snow 
and ice. 

In another a portable engine operates a revolving shovel, 
made with a steam space, so that, when the snow is lifted by 
the shovel, it is melted therein. 

In another a horizontal tank, supplied with steam from a boi- 
ler on wheels, is perforated at its under side, so that a shower 
of steam jets is thrown down upon the snow. 

In still another a revolving brush sweeps the snow into a 
double walled hopper ; steam is conducted between the walls 
of the hopper and melts the snow. 

In another the perforated steam tank is replaced by a per- 
forated hot ail tank and blowing devices that shower down 
streams of hot air instead of steam. 

In another hot water, or steam and hot water together, are 
thrown upon the snow-covered surface, and in still another the 
steam is superheated before use. 

In still another, movable plates are heated in a furnace and 
lowered in contact with the pavement. 

These examples give some idea of the amount of ingenuity 
lavished upon the subject, but nothing yet done seems to afford 
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an adequate solution of the problem of how to cheaply and 
quickly remove snow from the streets. The mere cost of coal 
for melting would probably not prove an insuperable obstacle, 
but the freezing of water resulting from the operation would 
be a greater evil than that sought to be remedied. The writer 
believed that melting the snow would be more economical than 
carting it away ; but in order to do this, the snow must be swept 
from the street ways, either to the traveling] machine or to 
fixed pipes, previous to melting ; and the water must be con- 
ducted direct to the sewers to prevent the formation of ice in 
the streets. He knew of no means by which this could be 
accomplished, but expressed the opinion that improvements 
yet to be made will, in the future, make snow melting the 

most satisfactory method of cleaning city streets in winter. 
» «>» » 

Combustion. 

At a recent meeting of the Edinburgh and Leith Engineers' 
Society, a paper on " Combustion " was read by Mr. Wm. 
Allan Carter, C. E. He remarked that an ordinary sample 
of anthracite coal is found to contain the following constit- 
uents in something like the following proportions : — Carbon, 
86 '32 per cent; oxygen, 7"21 per cent; hydrogen, 8 75 per 
cent; nitrogen, 0'41 per cent.; ash, 2 - 21 per cent; sulphur, 
010 per cent. But in ordinary bituminous coal, such as from 
Edinburgh, Glasgow, Newcastle, Lancashire, or Durham, 
we find the carbon ranging from 74 to 88 per cent, and the 
hydrogen from 5 to 6 per cent ; and in bituminous coal, the 
amount of hydrogen is an important feature, as it is from 
this gas that flame is produced during combustion. 

We will suppose some time has elapsed since fresh fuel 
has been thrown on the fire, and we find that the fuel on 
the bars presents to our view a glowing, incandescent mass, 
with no appearance of smoke and no flame, and we will sup- 
pose that the only access for the air necessary for supporting 
combustion is through the fire bars from the ashpit, through 
the incandescent fuel and finally away to the chimney; and 
it need scarcely be said that the supposed case is one of very 
common occurrence. 

The moment the air comes in contact with the incandescent 
fuel it is resolved into its constituents, nitrogen and oxygen, 
the nitrogen passes on to the chimney with no further change 
than increase of volume from increase of temperature ; the 
oxygen, however, is arrested, and each atom of carbon seizes 
two atoms of it, and one atom or equivalent of carbonic acid 
is formed. If this carbonic acid got away to the chimney, 
nothing further could be desired, and complete combustion 
of the coke would be effected. But it is not destined to es- 
cape in this manner, for before the atom of carbonic acid 
has struggled through the mass of fuel and got free from it, 
it has taken up another atom of carbon, and now, instead of 
being carbonic acid, C0 2 , it has been converted into C 3 2 , 
or two equivalents of carbonic oxide, and it is this gas which 
escapes to the chimney. Experiment has proved that car- 
bonic acid is not combustible, but that carbonic oxide is, and 
it stands to reason, if anything of a combustible nature is es- 
caping from the chimney, we cannot be having complete 
combustion in the furnace ; but there are very few practical 
men who have any idea whatever as to the magnitude of the 
loss of heat when carbonic oxide is the result of combustion 
instead of carbonic acid ; for we find from calorimetrical 
experiments that, in the former case, we only get three tenths 
of the evaporative power produced in the latter. Now in 
order to burn this carbonic oxide, we must supply each atom 
of carbon in it with another atom of oxygen while the carbon 
is at a sufficiently high temperature ; if the combination is 
effected, then our carbonic oxide is reconverted into carbonic 
acid, and has given out during its reconversion the seven 
tenths of heat which we noted were deficient in the forma- 
tion of the oxide. 

The next point considered was the gaseous portion of the 
coal, and it was pointed out how fuel might be lost, either 
by the. gas escaping wholly or by being only partially 
burned, the latter alternative causing the formation of smoke 
and soot. Mr. Carter showed how this latter alternative was 
generally attributable to the want of a proper supply of air 
admitted above the fire, or to the flame being brought into 
contact with the metal plates of the boiler, and so cooled 
down below the temperature necessary for ignition of the 
gas, and mentioned the following instance : 

" Last winter I had a little stove in one of the rooms of 
my house ; it is one of those commonly known as a gill stove ; 
the whole of the air supporting the fire had to pass from be- 
neath through the bars, and consequently through incandes- 
cent fuel, before reaching the flue. I was greatly disap- 
pointed with the performance of this little stove, as far as 
its heating power was concerned ; eventually I took off the 
door and drilled a number of small holes in it so as to admit 
jets of air above the fire; the fire inside has been as bright 
and as lively again since this surgical operation, and the 
quantity of soot collecting in the flue, which before proved a 
constant nuisance, is now almost reduced to nil. This is an 
instance of how easily a remedy may sometimes be applied." 

After going through various calculations to show the 
quantity of air required above and below the fire for certain 
quantities of coal, and how smoke and soot were formed, Mr. 
Carter concluded in the following terms : 

" So long as popular errors prevail amongst that class of 
men who have the direct control gf furnaces of all descrip- 
tions — I allude to the practical managers or foremen in man- 
ufacturing works — little will be done to prevent waste of 
fuel ; and as a rule, when you begin to speak to them about 
carbonic acid and carbonic oxide, they look at you with an 
incredulous smile, you at once lose caste with them and fall 
from the high position of a practical man to the pitiable 
status of a mere theorist. But I maintain that this is not 
simply a matter of theory, but that the principles involved 



are of an eminently practical nature, and if applied i n prac- 
tice may be turned to good account. We must impress on 
the practical man that air is required in certain quantities 
and delivered in certain methods ; we must combat the idea 
that gas is smoke, or that gas and smoke are synonymous 
terms. We must point out that volumes of black smoke do 
not constitute the only indication of waste of fuel, for, as I 
have shown, the waste may be enormous although no vestige 
of smoke is to be seen. We must challenge the idea that a 
furnace can consume its own smoke, that is simply impossi- 
ble ; we can construct a furnace to prevent the formation of 
smoke, but let smoke once be formed, and it cannot be con- 
sumed in the same furnace, its presence indicating that the 
furnace is wanting in those conditions essential for the 
completion of combustion." 



OCEAN TELEGRAPHY.-THE FOREIGN CONNECTIONS OF 
NEW YORK CITY AND THE EXISTING BATES OF 

CHARGES. 

Telegraphic communication between the United States and 
the West Indies is maintained over the following routes : 
From Punta Rassa, Florida, via Key West to Havana by ca- 
bles, thence by land lines to Batabano ; thence by cable to 
Santiago de Cuba ; thence by cable to Kingston, Jamaica. 
From Kingston a series of cables extend to Demarara, South 
■ America, touching at Porto Rico, St. Thomas, St. Kitt's, An- 
tigua; Quadaloupe, Dominica, Martinique, St. Lucia, St. 
Vincent, Barbadoes, Grenada, and Trinidad. A cable also 
extends from Jamaica to Aspinwall on the Isthmus of 
Panama. 

A cable steamer is now on her way to Trinidad to lay a ca- 
ble from Port of Spain, Trinidad, to Ponce, Porto Rico, 
touching at St. Croix, after which she will proceed to lay a 
cable between Cienfuegos, Cuba, to Jamaica) When these are 
completed, the United States and West Indies will be sub- 
stantially united by a double series of cables, so that, in case 
of failure of any one of them, communication will not be in- 
terrupted. The shore ends of a cable to extend from Dem- 
arara, South America, to Cayenne, South America, were laid 
last month, and the cable steamer Hooper is now on her way 
to Cayenne, to lay the deep sea cable to Demarara. When 
this link is laid, there will be a complete line of telegraphic 
communication between the United States and Rio Janeiro, 
South America ; and when another link is laid between Rio 
Grande do Sul and Maldonado, Uruguay, the United States 
will be in telegraphic communication with all of South 
America, bordering on the Atlantic ocean, north of Buenos 
Ayres, and with Chili on the Pacific. A singular fatality has 
thus far attended the laying of the cable between Rio Grande 
do Sul and Moldonado. The telegraph steamer Gamas was 
first wrecked in attempting to lay it, and more recently the 
La Plata was chartered to pursue the work and was wrecked 
in the Bay of Biscay, the cable and all persons on board being 
lost. 

Until the cable is laid down between Cayenne and Demer- 
ara, communication between the United States and other 
parts of South America must be forwarded via Europe, the ca- 
ble between Lisbon, Portugal, and Pernambuco, Brazil, fur- 
nishing the cnly means of telegraphic intercourse. 

Communication between the United States and England is 
maintained by land lines to Sydney, Cape Breton, thence by 
cables, to Placenta, Newfoundland, thence by land lines to 
Hearts Content, Newfoundland, thence by three cables to 
Valentia, Ireland, thence by land lines to Wexford, Ireland, 
thence by cable to Haverfordwest, England, thence by 
land lines to London. 

Communication between the United States and France is 
maintained by cable from Duxbury, Mass., to St. Pierre, 
and thence by cable to Brest, France. Communication be- 
tween Great Britain and the various continental states is 
transmitted over two cables to Denmark ; two to Germany ; 
two to Holland ; two to Belgium ; one to Norway ; one 
to Portugal ; two to Spain ; and six to France. 

There is one cable between France and Denmark ; one be- 
tween France and Spain ; two between France and Algeria ; 
two between Portugal and Gibraltar ; one between Gibraltar 
and Malta ; one between Algeria and Malta ; two between 
Sicily and Gibraltar ; one between Malta and Alexandria ; 
one between Italy and Alexandria, touching at Corfu, Zante, 
and Candia ; one cable between Russia and Turkey, through 
the Black Sea ; one between Norway and Denmark ; one be- 
tween Denmark and Sweden; one between Sweden and Rus- 
sia ; one between Denmark and Russia ; one between Sweden 
and Germany ; one between Egypt and India, through the 
Red Sea and Indian Ocean, touching at Aden ; one between 
Persia and India, through the Persian Gulf, touching at 
Gwadar in Beloochistan ; one from Madras, India, to Penang 
in the Strait of Malacca ; one from Penang to Singapore ; one 
from Singapore to Saigon, Cochin China; one from Saigon 
to Hong Kong and Shanghai, China ; one from Shanghai to 
Nagasaki, Japan ; one from Nagasaki to Hiogoand Yokohama, 
Japan ; one from Nagasaki to Wladivastok, Asiatic Russia ; 
one from Singapore to Batavia, Java ; one from Java to Aus 
tralia ; one from Australia to Tasmania or Van Diemen's 
Land. The following cables are projected : From Australia 
to New Zealand ; Ceylon to Australia ; Singapore to Borneo • 
Borneo to Luzon ; Luzon to Hong Kong ; Yokahama to Hoko- 
dadi ; Siberia, mouth of the Amoor, to Kamtchatka ; Calcutta 
to Penang ; Hon g Kong, China, to San Francisco, touching 
at the Sandwich Islands ; Havana to Vera Cruz ; Aspinwall, 
Isthmus of Panama, to Carthagena, South America ; Panama 
to Buenaventura, New Grenada ; Buenaventura to Callao, 
Lima ; Callao to Valparaiso, Chili ; England to Virginia, 
touching at the Azores and Bermudas ; Portugal to New 
York, touching at the Azores ; Scotland to Labrador, touch- 
ing at the Faroe Islands, Iceland, and Greenland, 



Communication between England and India is mainly con 
fined to the following routes : First, from Penzance on the 
southeastern coast of England to Lisbon, Portugal ; thence to 
Gibraltar ; thence to Malta ; thence to Alexandria, Egypt ; 
thence by land line to Suez, and thence by cable to Aden and 
Bombay. Second, by cable from Lowestoft, England, to 
Emden, Germany, thence by land line, via Berlin, Germany, 
Warsaw, Jitomer, Odessa, Kertsch and Tiflis, Russia; Tehe- 
ran, Bushire, Henjaum, and Jask, Persia; Gwadar, Beloo- 
chistan, and Kurrachee, India. This is known as the spec 
ial Indo-European line, and is worked in one circuit from 
London to Teheran, a distance of six thousand miles. From 
Kurrachee and Bombay, land lines extend to Calcutta, 
Madras, and Paumben. From Paumben a cable extends to 
the Island of Ceylon. From Madras a cable extends to 
Penang and Singapore, From Singapore cables extend to 
Saigon, Cochin China, and thence to Hong Kong and Shang- 
hai in China and Nagasaki, Hiogo, and Yokohama, in Japan. 
From Nagasaki a cable extends to Wladivostok, the terminus 
of the Russian land lines in Siberia. From Singapore a cable 
extends to Batavia in the Dutch island of Java ; from Java a 
cable extends to Port Darwin, Australia, and there connects 
with a land line extending to Victoria, Australia ; from 
Victoria a cable connects with Tasmania or Van Diemens 
Land. Telegraphic communication exists between Victoria, 
British Columbia, and Hobart Town, Tasmania, embracing 
273 degrees of longitude, and thus lacking but 87 degrees of 
encircling the globe ; and when the projected cable from 
San Francisco to China is laid, the circle will be completed. 
When this latter enterprise is carried out, the telegraphic 
correspondence between North and South America and the 
West of Europe, with China, Japan, and Australia, will take 
this route, as it will be the shortest, cheapest, and most ex- 
peditious. 

The telegraphs of the world, aerial and submarine, embrace 
385,872 miles of line, 871,417 miles of wire, and 30,150 sta- 
tions. The annua] traffic amounts to about 80,000,000 mes- 
sages. 

The tariff upon telegraphic despatches from New York to 
other countries is as follows : Great Britain and Ireland $1 
per word, France $10 for 10 words or less, Cuba $5.40 for 
10 words or less, Jamaica $7.75, Porto Rico $11.50, St. 
Thomas $11.88, St. Kitt's $12.75, Antigua $13.00, Guadaloupe 
$13.38, Dominica $13.75, Martinique $14, St. Lucia $14.25, St. 
Vincent $14.50, Grenada $15.00, Barbadoes $15.13, Trinidad 
$15.50, Demarara $17.50, Berbice $17.50, Aspinwall $12.75, 
Panama $13.75, Aden, Arabia, $20.00, Port Darwin, Austra- 
lia, $56.63, New South Wales $57.88, South Australia $56.62, 
Victoria, Australia, $57.12, Tasmania and Queensland $59.12. 

Austria and Hungary $11.50, Baden $11.50, Belgium 
$10.84, Channel Islands $11.66, Denmark $11.40, Germany 
$11.10, Holland $11, Norway $11.80, Portugal $12, Rouma- 
nia $11.88, Russia in Europe $12.50, Servia $11.88, Spain 
$12, Sweden $11.75, Switzerland $11.75, Turkey in Europe 
$12.25, Wurtemberg $11.50. 

Beloochistan $18, Bushire, Persia, $16.12, Ceylon $20.50, 
Hong Kong, Amoy, and Shanghai, China, $40, Saigon, Cochin 
China, $38.50, Corfu $12.50, Egypt $15.30, Gibraltar $12.75, 
Greece $12.75, India $20, Japan $50.38 to Nagasaki and 
$52.62 to Hiogo, Osaka, Simonosaki, Yeddo, or Yokohama. 

Java $40.62 Madeira Islands $15.38, Malta $12.50, Penang 
$33.50, Persia $16.12, Russia in Asia from $13.12 to $19.16, 
Cape de Verde Islands $24.38, Singapore $37.50, South 
America: Buenos Ayres $68.75, Chili $68.75, Montevideo 
$68.75, Pernambuco $40.50, Bahia and Para $5150, Rio de 
Janeiro $56.50, Santos $62.25, Rio Grande do Sul $63.25. 



machine Belts. 

In a recent paper read by John W. Sutton, M. E., before 
the New York Society of Practical Engineers, the author 
made the following observations: 

Although the use of belts for the transmission of power 
is not, strictly speaking, an American invention, the great 
improvements made in this country have caused it to be 
known in Europe as the American syetem. In Europe the 
greater part of the power is transmitted by cog wheels, but 
in this country 99 per cent is transmitted by belting. The 
latter is used everywhere, from the sewing machine to the 
500 horse power engine of the largest factory. Belts can be 
run in any way, at any angle, of any length, and at any 
speed, and can be put up by any one of ordinary skill. They 
can be made of any flexible materia] — leather, rubber, gutta 
percha, cloth, paper, raw hide, cord, or wire — and they may 
be either round or flat ; and the last novelty is a sheet iron 
belt, and it is said to work well. Every one uses them. 
While so handy and so popular, they have one fault. They 
are not positive. If you start from the motor with a certain 
number of revolutions, you lose a portion of them with every 
belt used. This is the only fault of the system. It is noise- 
less, yielding, and regular, but, unlike cog wheels, it is not 
positive. The number of revolutions that are lost may, and 
do, vary continually by changes of the load or of the atmos- 
phere. It is upon these peculiar changes of our favorite sys - 
tem that I propose to speak to night. Belts derive their 
power to transmit motion from the friction between the sur- 
face of the belt and the pulley, and from nothing else, and 
are governed by the- same laws as friction between flat sur- 
faces. The friction increases regularly with the pressure. 

The lecturer then gave the results of some experiments 
with belts and pulleys to prove this. He found that there 
was a great difference in the friction of belts, and it was due 
to their elasticity of surface, that is, the more elastic the 
surface, the greater the friction. He made experiments 
with a pulley and belt, moved by a lever and spring balance, 
to show the difference in the actual friction between the 
grain and flesh sides of a leather belt in contact with a 
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smooth cast iron pulley. He said that the old rule, " that 
the number of inches in contact, multiplied by one half 
the velocity of the belt in feet per minute, and divided by 
33,000, would give thehorse power," might give it once in a 
hundred times, but not of tener. The rule is that a belt holds 
upon a pulley as the tension (pressure) and as the square of 
the degrees of wrap. A belt wrapped one quarter around a 
pulley has only one fourth the power of a belt wrapped one 
half around the same pulley with the same tension. 

A line around a post will give a good illustration of this. 
One half a turn, and a man's weight is doubled: while a full 
turn, and his weight is nearly enough to stop a heavy boat, 
and two turns and his weight will stop the boat, or the line 
will part. 

Belts always nm to the high part of a pulley when the 
shafts are parallel ; but when they are not, the belt will 
always run toward the ends of the shafts that are nearest to- 
gether, and this tendency is much stronger than to run to 
the highest part of the pulley. If you have a belt that gives 
trouble in this way, you can see if it is the fault of your 
shafting by drawing a line across the edges of the two pul- 
leys. Sometimes the bearings may be in line ; but the ten- 
sion of your belt is so great as to spring the shaft, so as to 
throw the pulleys out of line. A stiffer shaft or another 
bearing is the remedy. Leather and rubber belts each have 
their advocates, and each party say theirs is very much bet- 1 
ter ; but each kind is better in its place. Where the belt is 
clear, a rubber belt will transmit 20 per cent more power 
with the same tension, and will last as long and run per- 
fectly straight. It can be made of any length or width, of 
exactly the same thickness in every part, perfectly smooth 
on its surface ; and when in use, every part will come in con- 
tact with the face of the pulley. The greater tractile power 
of a rubber belt is due to its surface elasticity. 

Leather b,elts have to be made from pieces, and, as the 
leather is not perfectly flat, a perfectly flat belt cannot be 
made from it. If a belt is cut from the back of a hide, the 
edges are not so firm as the center, and upon a crowned 
pulley they will not hug as well as if they were of the same 
firmness as the center. If the belt is cut from one side of 
the back, then one edge will be less firm than the other.and 
the belt will be crooked, and one side will have more ten- 
sion than the other. Leather belts are usually; riveted at 
the joints. Now, if a rivet head touches the pulley, the fric- 
tion is less than if the leather touched. If the head is above 
the surface of the belt, then a portion of the belt is not in con- 
tact with the pulley ; and if the head is below the surface of 
the pulley; then of course there is no contact. Now every 
rivet in a belt is in one or the other of those positions, and 
leather belts would be improved by using something else in 
their place. Double leather belts are used more than single 
ones; but it is clearly a mistake, as a single leather one will 
transmit more of the power than a double one. If you look 
at the face of a leather belt, you will see when it has been 
used for a time.the face has a mottled appearance, light and 
dark, showing how much of the surface of the belt has been 
in contact with the pulley. If an average of one inch of 
width has not touched, then you have paid for one inch of 
belt that is of no use, but is really a detriment. Double 
leather belts run straighter than single ones, as the flank 
side of one part can be put against the back of the others. 
A double belt will stand a greater tension than a single one, 
but a single one will stand all that should be put upon any 
belt. 

The cost of belting is increasing every year.and it is well to 
look out for the belt of the future. My impression is that it 
will be made of low steel of great tensile strength.and will run 
upon pulleys, with an elastic surface to give greater friction. 
The instance I mentioned, of a sheet iron belt running upon 
cast iron pulleys, is, I believe, in Pittsburgh. But we have 
a hundred instances of the steel belt upon an elastic surface 
pulley in this city.in the band saw, and one of a large saw- 
mill sawing logs with a band saw about three inches wide. 
Now a band saw is a belt, and the power to do work is all 
derived from the friction between the band saw and the 
lower pulley. In the case of the sawmill spoken of, it amounts 
to from 10 to 15 horse power, and this is all transmitted 
by the saw itself. It may be said that we cannot get belts 
of steel wide enough to take the place of our large belts. 
Whenever such belts are wanted, they will be made of any 
width and length asked for. 

Belts of the present make are run with a strain of one 
fifth their strength ; and as the strength of low steels is 
over 100,000 pounds to the square inch, a belt one foot 
wide and one eighth of an inch thick would have a strength 
of 150,000 pounds or more. One fifth of that would give us 
30,000 pounds ; this strain, upon an elastic surface pulley of, 
say,16 feet.running at a speed of 2,000 feet per minute, would 
give us a belt with the power to transmit over 1,800 horse 
power. If the belt were one sixteenth of an inch thick, it 
would be able to transmit 900 horse power. We have no 
belts now capable of anything like this. How will this belt 
be joined ? When the band saw first came out, that was 
looked upon as the stumbling block in its way, but to-day 
they are joined without a thought, and in about the same 
time that it would take to join a belt of leather. The steel 
belt would be joined in the same way. Whether this steel 
belt is the belt of the future or not, there will be wanted a 
better and cheaper one than we now have, and it is to the 

practical engineers that we are to look for it. 

■» m — 

Encke's Comet. 

The return of Encke's comet to our heavens has been for 
some time expected, but its immense distance (182,000,000 
miles) rendered all search with ordinary instruments useless. 
The large equatorial at the Naval Observatory, Washington, 



D . C. , was recently put into service, and the comet was seen 
through this superb instrument by Professor Holden and 
Paymaster Tuttle of the U. S. N. Its distance rendered the 
use of the micrometer impossible, and it will scarcely be ob- 
servable under ordinary conditions for several weeks. 

It is known to our readers that the equatorial telescope 
above mentioned is one of the finest in the world. It is Alvan 
Clark's masterpiece, and has an objective 26 inches in diam- 
eter. Its power is now demonstrated in a remarkable 
manner 

HI ■ 

THE POST OFFICE A CABBIEB OF MERCHANDISE. 

Since the adoption of postal cards for cheap communica- 
tion by mail, there has been no modification of our postal 
laws which so greatly accommodates the public as the one 
permitting the sending through the mails of nearly all 
classes of merchandise, in packages not exceeding four 
pounds in weight, at the low price of one cent for every two 
ounces. The following are some of the articles officially 
named as belonging to the class of merchandise that can be 
mailed at this low rate : 

We copy from the Post Office Guide, which gives this pro- 
vision of the law : 

Rates of postage on third class matte? - : Mailable matter of 
the third class embraces all pamphlets, occasional publica- 
tions, transient newspapers, magazines, handbills, posters, 
unsealed circulars, prospectuses, books, book manuscript, 
proof sheets, corrected proof sheets, maps, prints, engrav- 
ings, blanks, flexible patterns, articles of merchandise, sam- 
ple cards, phonographic paper, letter envelopes, postal en- 
velopes and wrappers, cards, plain and ornamental paper, 
photographic representations of different types, seeds, cut- 
tings, bulbs, roots, scions, and all other articles not above 
the weight prescribed by law, which are not, from their 
form or nature, liable to destroy, deface, or otherwise injure 
the contents of the mail bag or the person of any one en- 
gaged in the postal service. 

All packages of matter of the third class must be wrapped 
or enveloped, with open sides or ends, so that their contents 
may be readily and thoroughly examined by postmasters 
without destroying the wrappers ; but seeds and other ar- 
ticles liable, from their form or nature, to loss or damage un- 
less specially protected, may be inclosed in unsealed bags or 
boxes which can readily be opened for examination of the 
contents and reclosed ; or closed bags, made of materia] suf- 
ficiently transparent to show the contents clearly, without 
opening, may be used for such matter. 

No writing will be permitted on articles of this class, or 
their wrappers or envelopes, except the address of destina- 
tion. Any other writing in or upon any package or article 
of this class will subject it to letter rates of postage. 

Matter of the third class inclosed in sealed envelopes notched 
at the ends or side, or with the corners cut off, cannot be 
mailed except at letter postage rates. 

The following, and some other articles unnecessary to spe- 
cify, are unmailable : Packages containing liquids, poisons, 
glass, explosive chemicals, live animals, sharp pointed in- 
struments, sugar, flour, or any other matter liable to deface 
or destroy the contents of the mail, or injure the person of 
any one connected with the service. 

Persons living at a distance can send small models much 
cheaper by mail than by any other means ; and if properly 
packed, they usually arrive at their destination in good condi- 
tion. We receive a number of models from various parts of 
the country by every mail ; and the only trouble we have 
with packages so sent arises from the sender not following the 
official rule, which requires that the package shall not be 
sealed, and shall not contain any writing; and that the full 
postage on the package shall be prepaid. Whe n the sender 
does not observe these requirements, we are obliged to pay 
full letter postage, which makes the cost by mail greater 
than by express. 

By observing the law's requirement, inventors can avail 
themselves of the mail, for transmitting their models from 
distant places to this office, to great advantage. But one 
thing which we would forcibly impress upon our clients is 
that, by the same mail in which they forward the model, 
they should announce the sending in a separate letter, giving 
description of the invention, time of sending model, name 
of post office and State, and full name of inventor. Observ- 
ing these rules will save us much trouble, and insure a 
prompt answer to the sender. 



Spiritualism to be medically Considered. 

Dr.. G. M. Beard lately read before the Medical Society of 
the County of New York an extensive paper on " The Rela- 
tion of the Medical Profession to Popular Delusions, Spirit- 
ualism, Mind-Reading, Clairvoyance and Animal Magnet- 
ism." He reviewed the many delusions which have ap- 
peared in this country on this subject. He looked upon them 
as a species of epidemics which from time to time immemori- 
al have periodically made their appearance. 

A committee of five, consisting of the following gentle- 
men, Dr. J. C. Peters, Dr. Fordyce Barker, Dr. Ellsworth 
Eliot, Dr. Austin Flint, and Dr. A. B. Crosby, was appointed 
to consider, and report on, the following questions : 

1. Is the state or condition of mind known generally as 
the mesmeric state a reality or a deception ? 

2. If it is a real physiological state, what are the condi- 
tions necessary to its production, and what the phenomena 
attending it ? 

3. Is it a state to which one mind can subject another, or 
does it depend on some conditions voluntarily submitted to 
by the individual ? 

4. Is it possible, while in this so-called mesmeric trance, or 
at any other time, or in any other condition known to man in 
his mundane experience, for one person to divine what is 
passing in the mind of another, except through the medium 
of signs? 

5. Is there any such faculty known to our race as perceiv- 
ing, by some mysterious second sight, what is transpiring in 



places far beyond the reach of ordinary human vision, or 
what is written on a paper when an opaque object lies be- 
tween it and the person attempting to read ? 

6. Is there any evidence that the well known law of grav - 
itation is ever overcome by a force hitherto unrecognized by 
scientists ? 

The members of the committee are all of them eminent 
physicians in this city, and will doubtless be glad to receive 
statements of evidence and experience from all who can sup- 
ply such information. 

m m «■ 

In no case in general practice should the pressure, on 
even the slowest moving journals, be allowed to exceed 1,000 
pounds per square inch of longitudinal section with steel jour- 
nals, or about 600 on iron, in well-worn boxes. 



Apples should be stored in cellars where there is a thor- 
ough circulation of air. 



DECISIONS OF THE PATENT OFFICE. 



NEW PATENT RULE CONCERNING REJECTED CASES. 



Ill the matter of the application of George L. Rouse and M, W. Stoddard 
for a patent for an alleged " Improvement In Wheels," filed May 18,1874. On 
appeal from the Examiner-in-Chlef : 

Two claims are left In the application which the examiner rejects for want 
of novelty, citing as references the patents of P. Murphy, August 12,1873, 
and the application of Charles Spofford filed August 2, i874, and rejected the 
8th day of the same month. The Examiners-in-Chief have affirmed the de- 
cision of the Examiners below, on the ground that the patent of Murphy is a 
good and sufficient answer to the claims of applicants. They have not dis- 
cussed the pertinency of the rejected application of Spofford, as a reference. 
After a careful examination,! have come to the conclusion that the Murphy 
patent is not a sufficient answer to the claims of Rouse and Stoddard, which 
are limited to the special construction shown and described by them. It is 
admitted, however, thatthe construction of wheel hubs shown and described 
in the application of Spofford is almost Identically the Bame as that of appli- 
cants. More than two years having elapsed since the final rejection of Spof- 
fords' claim, his application is regarded as abandoned under the 32d section 
of the patent act. 

It is insisted on the part of the applicants that, in view of recent decisions 
of the courts, a rejected and abandoned application does not constitute a bar 
to the grant of the patent sought by them. It becomes necessary, therefore, 
to examine this question and determine the practice of the Office in view of 
the decisions referred to. 

Within a few years, several decisions have been rendered in the United 
States Circuit Courts, in whiclrthe effect on patents of prior rejected applica- 
tions has been discussed ; but the question did not receive the attention of the 
Supreme Court, until the case of Brown vs. Guild came up on appeal during 
the October term of 1873. One of the defenses set up against the Brown pat- 
ent was an old application filed by Remy and Kelley in June, 1850, which was 
rejected and withdrawn the August following. The evidence snowed that 
only one machine was ever made by them, and this merely for experiment, 
In the year 1849. In discussing the effect of this application on the validity 
of Brown's patent, the court uses the following language ; 

" The experiment made in 1849, when Remy worked it by hand, was a mere 
experiment which was never repeated. It may have presented one or two 
ideas in advance of other machines, but it can hardly be said to anticipate 
the machine which we have described as Brown's, were it not for the appli- 
cation for a patent, it would justly be regarded as an abandoned experiment, 
incapable of Deing set up against any other claim. Can the fact that such an ap- 
plication was made and afterward voluntarily withdrawn , and never renewed 
make any difference? We thinknot. Had a patent been actually granted to 
Remy and Kelly it would have been different, The case would then have 
come directly within the seventh section of the act of 1836, which makes a 
"patent," or a "description in a printed publication " of the invention 
claimed, a bar to further patent therefor. But a mere application for a pat- 
ent is not mentioned as such a bar. It can only have a bearing on the ques- 
tion of prior invention or discovery. If uponthe whole of the evidence it ap- 
pears that the alleged prior invention or discovery was only an experiment, 
and was never perfected or brought Into actual use, but was abandoned and 
never revived by the alleged inventor, th e mere fact of having unsuccessfully 
applied for a patent therefor cannot take the case out of the category of un- 
successful experiments." Brown vs. Guild, 6 Offl. Oaz., 392. 

There can be no mistake as to the meaning of this language; the doctrine is 
distinctly announced that a mere application is not a legal bar to the grant- of 
a patent to a subsequent applicant. This decision must be heeded by th>> 
Commissioner of Patents, and govern him in regulating the practice of the 
Office. I have had frequent occasion to state my views on the necessity of 
harmony between the practice of the Patent Office and rulings of the courts. 
There can be no question about the propriety of this course. The Commis- 
sioner ought not either to issue patents which the courts will declare invalid, 
nor to refuse the grant on grounds which have already been considered Ju- 
dicially and declared insufficient. But it will be noticed that the Supreme 
Court does not entirely ignore abandoned applications, for it is stated that 
they have a hearing on the "question of prior invention or discovery," and 
the effect of the application is made to depend on the question of actual use 
of the Invention described therein. 

It has been urged In argument that, if no objection appears to the grant 
sought by Rouse and Stoddard except the abandoned application of Spofford, 
the Commissioner should issue the patent and allow the question of public 
use to be determined hereafter in the courts. The suggestion must have its 
origin in a misconception of the duty of the Commissioner of Patents. The 
law makes him something more than a mere ministerial officer, whose func- 
tion is to issue letters patent simply for the asking. The Commissioner is 
made the guardian not only of the rights of inventors, but also of the inter- 
ests of the public. It Is just as solemnly his duty to refuse to Issue a patent 
which clearly ought not to be granted, as to grant the Issue when the appli- 
cant shows an unimDeached right to the invention. 

In this case, if without further Inquiry the Commissioner should issue a 
patent to Rouse and Stoddard , and it should afterwards appear that the inven- 
tion of Spofford was put into public use, it would be Invalid, as I understand 
the decision which has been quoted. 

It is his duty, therefore, to inform himself on this question, if possible, and 
the application of Spofford Indicates the direction in which Inquiry may be 
made . The only question in mv mind Is how to prosecute the investigation . 
The law restrictslnterf erences to unexpired patents and pending applications . 
An interference, therefore, cannot be declared with an abandoned applica- 
tion . I have no doubt whatever, however, that the Commissioner of Patents 
has ample authority to institute an ex parte inquiry at any time, for the pur- 
pose of determining whether or not a statutory bar exists to the grant of a 
patent for which application is pending. This is necessary to enable him to 
comply with the statute. Unsatisfactory as ex parte evidence maybe, it ap- 
pears to be the only source of Information open to the Commissioner in cases 
like the present, without further legislation ; and I do not believe that in a 
single instant a patent should issue for an invention shown in a prior aban- 
doned application without an attempt, at least, to settle the question of pub- 
lic use. 

The decisions of the Examiners-in-Chief, affirming the Examiner on refer- 
ence to the patent of Murphy. Is reversed. The. application of Rouse and 
Stoddard is remanded to the Examiner, who is instructed to forthwith dis- 
patch letters of inquiry to the applicant Spofford, and to his attorney of rec- 
ord, for the purpose of ascertaining whether the invention of the former has 
been brought into actual use. At the same time, they will be informed that 
an application is now pending forthe same invention, and that the inquiry is 
made for the purpose of determining the. right of subsequent applicants to a 
patent therefor. Information furnished by them should be in the form of 
affidavits, clearly and fully settingforth the facts in the case. Counter affida- 
vits will also be received from applicants if they so desire . The Issue of a pa- 
tent will be determined by the information thus received. 

Until otherwise ordered, this will be the rule and practice in the Patent Of- 
fice inlike eases. J. M. Thacher, Commissioner of Patents. 
Jan. 28, 1875. 



NEW BOOKS AND PUBLICATIONS. 

Digest of Patents relating to Breech Loading and Magazine 
Shall Arms (except Revolvers), granted in the United States 
from 1836 to 1873, inclusive, Classified according to the Move- 
ments for Opening and Closing the Breech. By V. V. Stock- 
bridge, Examiner in the IT. S. Patent Office (Class of Fire 
Arms). Price $25. Washington, D. C. 
The author, in undertaking a work requiring very laborious and patlen t 
research, has done good service to a large class of inventors. Over 700 
patents are here fully described and illustrated, forming a complete history 
of the art durlngnearly 40 years. The Illustrations are very clear and elabo- 
rate, and the work is sure to be much referred to by inventors and patent so - 
Ucitors. The author states, with apparent Justice, that the high price of his 
work is Justified by the limited sale which such a production can attain. 
Keport of the Topographical Survey of the Adirondack 
Wilderness for the Year 1873. By Verplanck Colvln. Al- 
bany, N. Y. : Weed, Parsons, & Co. 
The important survey of the Adirondack region covers nearly 5,000 square 
miles, and was commenced by Mr. Colvln at his own expense; but it was 
found to be so Important that State aid was, In 1872, granted for the extension 
and continuation of the work. It is not possible here to describe the scenes 
of grandeur and the picturesque traveled, or the many valuable results In 
meteorology and topography achieved, by the Investigators; but If any of 
our readers are interested in this region, the volume now before us will well 
repay them for the trouble of perusal. 

The British Journal Photographic Almanac and Photo- 
grapher's Daily Companion. Edited by J. Traill Taylor. 
New York city : E. & H. T. Anthony & Co., 591 Broadway. 
This volume Is replete with Information on the latest discoveries In photo- 
graphy, written In a pleasant and readable style. We have read the book with 
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much pleasure, and cordially recommend It to the profession. 
The American Sportsman, West Meriden, Conn. 

The Issue for January 30 has been received. It contains many articles of 
merest both to the naturalist and the sportsman. 

Principles of Metallic Mining. By J. H. Collins, F. G. S., Hon- 
orary Secretary of the Miners' Association of Cornwall and 
Devon, Author of " A First Hook of Mineralogy," etc. 

Elements of Magnetism and Electricity, with Practical In- 
structions for the Performance of Experiments, etc. By John 
Angell, Science Master of the Manchester Grammar School. 
These two excellent little treatises are issued by Messrs. G. P. Putnam's 

Sous, Fourth avenue anrl 23d street, New York, at"5cents each. They are 

Included in the publishers' '■ Elementary Science Series." 

Inventions Patented in England by Americans. 

I Compiled from the Commissioners of Patents' Journal.] 
From December 28. 18T4, to January 14, 187.1, Inclusive. 
Button Fastenek.— D. Ileaton, Providence, K. I. 
Car Jocknal Box.— J. N. Smith, Jersey City, N J. 
Casting under Pressure.— J. Macklntire, Cambridge, Mast. 
Clasp or Buckle.— C J. "\Veldon, San Jose, Cal. 
Crimping Apparatus.— A. H. Lowerre eta/., Newark, N.J. 
Cutting Plane.— R. E. Lowe. Kane, 111. 
Drawers.— J. J. Fitzpatrick, Philadelphia, Pa. 
Enameling Pipe, etc.— American Enamel Co., K. 1. 
Fire Arm.— J. Lee, Milwaukee, Wis. 
Forming Hat Bodies.— J. Wharton et at. , Newark. N.J. 
Furnace Grate.— H. Ryder, Mass. 

Gas Lighting and Heating.— I.. Arnold, New York city. 
Hammer.— C. Parker, Meriden, Conn. 
Hat Making Machine.— J. W. Corey, Newark, N. J. 
Kindling Fires.— D. S. Silcox, Charleston, S. C. 
Knitting Hats, etc.— A. Iteedetal., New York city. 
Like Mattress.— J. F. Puck, Sprlngtleld, Mass. 
Litholycite.— H. \V. Bradford, Randolph, Mass. 
Loom.— C. H. Chapman, Shirley, Mass. 
Loom.— G. Crompton, Worcester, Mass. 
Making Horse Shoes.— J. Russell, New York city. 
Metal Cartridge. —A. C. Hobhs «< <</., Bridgeport, Conn. 
Musical Instrument.— M. J. Matthews, Boston, Mass. 
Packing Material. — W. S. Fish (of Mystic, Conn.), Glasgow, Scotland. 
Pianoforte.— YV. U. Miller, Baltimore, Md. 
Riveting Machineey.*-M. Bray, Boston, Mass. 
Rotary Pcddler.— \V, Sellers, Philadelphia, Pa., el ill. 
School Teaching Apparatus.— M. Me Vicar, Potsdam, N. V., cttif. 
Sharpening Twist Drills.— C. Van Haagen, Philadelphia, Pa. 
slide Valve.— S. V. Dodge, Detroit, Mich. 
steam or Air Engine.— G. J. Wardwell, Rutland, Vt. 
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Improved Self-Discharging: Hay Hake. 

S. G. Hurlbut, South Union, Ky.— This invention consists of piv- 
oted parallel rake heads, mounted on a rockshaf t, for the purpose of 
dumping- or raising* the teeth off the ground when the rake is being 1 
transported from place to place. The wheels are smaller than 
usual, and the heads extend over and beyond them on either side. 
The teeth, which are hinged at their connection with the head by 
means of a hinge plate, are so controlled that they can be set at an 
augle receding- one from the other, to the rig-ht or left, for the pur- 
pose of discharging- the hay at either side of the rake in one contin- 
uous windrow without lifting- them from the ground, thereby mak- 
ing a continuous raking, discharging the hay as fast as gathered 
from the side in a neat, light manner, leaving it in good condition 
for further curing. 

Improved CoA'ee Roaster. 

Michael W. Fry, Guyandotte, \V. Va.— This invention relates to 
certain improvements in coffee roasters, and it consists in the com- 
bination, with a rotary moving cylinder, of an angular projecting 
air chamber upon the inside of said cylinder, which causes the cof- 
fee, when passing from one side of the cylinder to the other, to 
leave the hot periphery of the cylinder and fall over the shelf formed 
by the air chamber, by means of which the coffee is roasted uni- 
formly and prevented from burning. It also consists in combination 
with the air chamber of a stop pin or plate attached to the cylin- 
der, and ledges or flanges upon the framework, which limit the re- 
ciprocating motion of the cylinder to a semi-revolution. 
Improved Hay Derrick. 

George \V. Martin and James C. Moor, Brookston, Ind.— This in- 
vention relates to certain improvements in hay deiTicks. It con- 
sists in two A-shaped frames, connected at the top by a wire cable, 
and held slightly inclined toward each other by guy ropes attached 
to picket pins. Upon said cable rests a movable frame containing 
two sheaves, one running upon the cable and the other supporting 
the rope attached to the hay fork. This movable frame engages 
with a latching catch at one end of the cable to hold it stationary 
until an adjustable stop unlatches the devices and allows the frame 
to pass laterally to the desired position, the movable frame being 
restored to its original position by a weight suspended upon a pul- 
ley running on the guy rope. 

Improved Shutter Fastening. 

John D. Jones, Omaha, Neb.— The invention consists in using a 
box that allows the notched locking bar or rod to pass through slots 
thereof, while the bolt and spring are fully protected, and yet easily 
operated by the thumb piece. 

Improved Lump Burner. 

Aaron C. Vaughan, Kainsburgh, Pa.— The invention consists in 
means whereby a stronger light may be obtained without the con- 
sumption of additional oil, the same being accomplished by a more 
perfect supply of oxygen and less consequent waste in the shape of 
partially combusted carbon. 

Improved Car Coupling. 

Menasseh Pettengill. Minneapolis, Minn.— The invention is an im- 
provement in automatic car couplings, and consists in providing the 
sliding head of the buffer with a series of parallel, horizontal, semi- 
circular grooves or cavities to receive the curved end of the link, 
the construction being such that the latter may be held or supported 
horizontally at various angles, or readily changed from one groove 
to another without withdrawing the coupling pin. 
Improved Lamp Stove. 

Edward A. Rippingille, Holborn, Middlesex county, Eng.— The ob- 
ject of this invention is to provide a combined stove and lamp in 
which the heating properties of a lamp are utilized to form a small 
cooking stove, and the lamp still allowed to perform its function of 
lighting the room. It consists in a flat lamp of peculiar construc- 
tion which slides into the stove frame, which latter is provided with 
reflectors and a glass door. 

Improved Car Coupling. 

Benjamin Slusser, Sidney, Ohio.- The invention consists in novel 
means whereby cars may be conveniently coupled, securely held 
together, and easily uncoupled, while a car that switches off the 
track will at once become disengaged, and those whose drawbars 
are of unequal hight are coupled with the same facility. It is 
without a coupling pin or other device susceptible of being lost or 
r eadily stolen. 



Improved Croquet Mallet. 

Thomas H. Logan, Fort Leavenworth, Kan.— The invention con- 
sists in making the mallet stock in two sections, recessed to receive 
a handle, and held by clamp screws. 

Improved Smoke Stack. 

Darerick Allard, St. Albans, Vt.— This invention relates to certain 
improvements in smoke stacks for locomotives, etc, and it consists 
in an adjustable discharg-e pipe for the cinders and sparks contained 
inside the smoke stack, and terminating above in a funnel-shaped 
mouth, in combination and concentric with an inverted conical 
plate provided with spiral grooves, an annular cap for directing the 
current down the interior of said plate, and an inverted conical 
cage of gauze wire ; whereby the draft of the smoke stack is regu- 
lated and the sparks and cinders eliminated and carried off. 
Improved Funnel lor Barrels. 

August Pforr, Baltimore, Md.— The invention relates to funnels 
through which liquids are run into barrels, casks, and other pack- 
ages, and consists in a novel indicator by which it will always be 
promptly shown when the package is full, ami by which all waste is 
effectually prevented. 

Improved Box for Car Axles. 

John M. Brosius, Richmond, Va.— The invention relates to axle 
boxes generally, but particularly to the middle boxes of trucks 
adapted to changeable gages, and consists in the several features of 
improvement whereby the axle box is rendered more easily remova- 
ble, the lubricant more readily injected upon the ends of the jour- 
nals, and each axle to certainly follow the other in turning off upon 
switches. 

Improved Design for Graves. 

Isaac G. Lunday and C. G. Anglin, Hickory Flat, Ala.— The inven- 
tion consists in placing over the grave successive slabs growing suc- 
cessively smaller, until the highest is reached, when a monument, 
shaft, or column surmounts them all. 

Improved Railroad Car Truck. 

John M. Brosius, Richmond, Va.— The invention consists in cer- 
tain novel features of invention by which car trucks may be 
adapted to use on railroads of different gages, spacing the wheels 
automatically to suit each change of gage, and thus rendering en- 
tirely unnecessary the breaking of bulk in the freight, or the trans- 
fer of passengers from one road to another. 

Improved Car Coupling. 

George W. Call, Nashua, N. H.— On the approach of curs, link- 
supporting lever frames are first brought in contact, and arc gradu- 
ally swung below their respective drawheads, while the link enters 
at the same time into the cavity of the drawhead to be coupled. 
The concussion of the drawheads carries both in backward direc- 
tion, and releases thereby latch level's from their seats, dropping 
thereby pin guide frame and pin, and coupling the cars. 
Improved Cotton Press. 

William T. Crenshaw and Robert J. Carothers, Burton, Tex.— The 
invention relates to a perforated hopper into which the cotton is 
received from the gin, and from which it is discharged by feed roll- 
ers into the press; also, to locking the revolving j>ressbox to a fixed 
base, and thereby relieving its pivot bearings of the strain due to 
the action of the screw which operates the follower. 
Improved Car Coupling. 

Henry Dutcher, Port Jervis, X. Y.— As the cars are run together 
and heads formed upon the coupling bars catch upon each other, 
the downwardly projecting parts of the upper head straddle the 
bodyof the lowerhead, which prevents the coupling from being 
uncoupled by the lateral movement of the cars. 

Improved Toy Bubble Pipe. 

F. Wright Pease, Metuchen, N. J.— This invention consists in the 
combination, with a flexible stem and suitable mouth piece, of a 
bowl provided upon the edges of its mouth with ledges, projections, 
or grooves, which, by retaining a portion of the soap solution, ena- 
ble the operator to blow a much larger bubble. 

Improved Eaves Trough Hanger. 
Edward Kirk, Jr., Sheiidan, 111.— This consists of a lateral brace, 
with forked ends or prongs, which are driven in horizontal direction 
through the gutter near its inner edge into the frame of the roof. 
The prongs are bolted to a metallic band, arranged to embrace with 
one end the outer rim of the same, while the upwardly inclined rear 
part is attached to the shingles and roof frame. 

Improved Range, 
Edwin O. Brinekerhoff, New York city.— The space between the 
bottoms of the inner and outer cases is occupied by a drawer, the 
interior of which is divided into two equal parts by a vertical di- 
vision plate. The side parts of the drawer are divided into hues by 
vertical division plates, extending from the ends of sa'd drawer 
nearly to the central division plate. The rear division plates are 
placed a little in front of the rear wall of the inner case. The spaces 
between the inner ends of the rear division plates and the central 
division plate are provided with dampers, which are raised and low- 
ered, to close and open said spaces. The flue for conducting the 
products of combustion from the range to the chimney projects in 
the rear of the middle part of the back of the outer case, and fits 
into a recess formed to receive it in the brick work inclosing the 
rear part of the range. The flue is divided into two equal parts by a 
vertical division plate, openings into the flue being formed through 
the lower middle part of the back wall of the outer case, and in lino 
with the spaces at the sides of the central division plate of the 
drawer. 

Improved Horse Power, 
Reuben Stiles, East Troy, Pa.— This invention is an improved 
horse power for operating- a churn, and for other purposes, which 
is so constructed that its rear end may be conveniently raised and 
lowered to give the endless chain any required inclination, and the 
endless chain maybe conveniently tightened or slackened, as may 
be desired. To the front parts of the frame of tr.e machine, at a 
suitable distance from their lower ends, are attached bearings in 
which a shaft revolves. To one end of the shaft is attached a crank 
wheel, from which motion is given to the machinery to be driven, 
and which is made heavy, to adapt it to serve as a fly wheel. To the 
middle part of the shaft, at a suitable distance apart, are attached 
two wheels, the rims of which are notched to receive rods, which are 
connected to each other by straps to form an endless chain, and to 
which are attached the cross bars or planks, upon which the horse 
or other animal walks, to give motion to the machine. The inventor 
is willing to negotiate for the sale of territory or to manufacture on 
royalty, and can furnish patterns and directions for the use of in- 
tending manufacturers. 

Improved Harrow. 

Peter S. Carhart, Collamer, N . Y.— The bars of which the beams are 
composed are clamped together by bolts with teeth, and bars or 
metal plates between them, either one or both being notched to re- 
ceive and hold the teeth. The notches in the clamping plates are 
contrived with extensions inclined front and back, above in one di- 
rection and below in the other, and the teeth are pivoted, so that 
when the harrow is drawn in one direction the teeth will be vertical, 
and when drawn in another direction they will be inclined. The 
tooth shifts according to the way the harrow is drawn, but at the 
same time is held tight 



Improved Cheese Knife. 

George E. S. Phillips and William A. Young, Berryville, Va.— The 
knife is made of such a length as to reach from the center to the 
edge of the cheese, and the ends are attached to a semicircular bar 
so that it has a slight longitudinal rock. The outer end of the knife 
and bar are held down by a spring, the free end of which rests upon 
the outer end of the curved bar, so that the knife may operate with 
a sliding cut, cutting the cloth first. A suitable construction ena- 
bles the arm, to which the knife and bar is secured, and its attach- 
ments to be swung out of the way to enable a cover to be placed 
over the cheese. 

Improved Pump. 
j Goorue Harrison Laub, West Lebanon, Ind.— The invention re- 
; lates to the means whereby the lower valve is detachably connected 
! to the side of the inclosing cylinders, and the seat for said valve is 
! adapted for ready removal when the sand collected beneath and 
around it requires to be washed out of the cylinder. 
Improved Bouquet Holder. 
Jurias G. Dreher, Pine Grove, Pa. — This invention is an improved 
bouquet holder, simple in construction and convenient in use, 
which will keep the stems of the flowers moist, and thus keep the 
flowers fresh for a long time, and which may be carried about 
without spilling the water. It consists in the combination of a 
slotted tube, conical flange or cup. gum elastic case, and sponge 
with each other and with a rod and conical base, a rubber plate, a 
flanged tube, and a spring bolt, which together form a well ar- 
ranged device for the stated purpose, adapted for use as a vase as 
well as for carrying in the button hole. etc. 

Improved Beer Regulator. 
John Obrecht. Tell City, Ind.— For the purpose of providing a sim- 
ple apparatus for regulating anil preserving beer, a larger water re- 
ceptacle is provided, with an interior smaller gas reservoir. The 
same is connected, by intermediate branch pipes with a check valve 
and stopcock, to the gas-distributing pipes, with stopcocks and 
water indicators, and then to the kegs containing the beer for the 
action of the gas thereon. The water tub is connected by a pump 
with the faucets of the empty kegs, for pumping water therein, and 
so as to force, by the distributing and reservoir connecting pipes, 
the liberated gas back to the reservoir for being applied to the next 
keg to l>e tapped. 

Improved Process of Coloring Photographs. 

Jeremiah Gurney, New York city .—The photographs are retouched 
and colored on the front side in the usual manner, and then ren- 
dered transparent by the application of a suitable mixture of white 
wax and kerosene. The colors are thus already fastened to some 
extent to the front side of the picture. A thin coat of glycerin is- 
then applied to the front side of the picture, for fixing the colors 
and protecting them completely against the action of the gelatin, 
into which the picture is immersed, and then, face downward, placed 
on the collodionized plate glass. The gelatin or binding substance 
forms the connection of the photograph and the collodionized sur- 
face. The excess of gelatin is then gently pressed out and the 
whole dried and hardened, being ready to receive the finishing 
coloring on the back of the picture. As the picture is transparent, 
it may be worked up with equal facility as on the front side,without 
the risk of losing- the likeness,while the colors appear with an exqui- 
site softness and delicate finish. One or more thicknesses of card- 
board soaked in warm gelatin are next placed on the back of the 
picture and the wholo dried again, to be then cut around the edges 
for taking it, with the enameled surface, off the glass plate, the 
enameled surface adhering tirinly to the photograph and protecting 
the same. 

Improved Car Propeller. 

Casper Devilbiss. Shellsburg, Iowa.— A series of posts is set in the 
ground on each side of the railroad, in order to support wheels hav- 
ing a high flange on the outside. These wheels may have each a 
separate shaft but it is preferred to hang them on the ends of shafts 
which span the road. The bars of the car frame are made to run be- 
tween the flanges of wheels and on their peripheries, A guide and 
friction bar is elevated over the middle of track, and friction rolls 
are provided, between which the bar is passed. The upper roll is 
attached to a sliding gate and made adjustable, so as to increase or 
diminish the friction, according to the load. The lower roll is con- 
nected with and worked by the engine, which is arranged on the cai- 
rn any convenient position. By turning the crank the rolls are 
turned so as to then bite upon the bar, thereby drawing the car over 
the wheels. 

Improved Sawing machine. 

George W. Bell, Orange, Tex.— In this device sleeve boxes for the 
shaft which drives the saw are employed in consequence of the great 
weight of the saw and swing frame, to relieve the shaft, by being 
permanently fixed in the frame, so as to support the weight. The 
push bar, for feeding the saw to the log, is jointed to the swing frame, 
at one end, and works between friction feed rollers, one of which is 
arranged in fixed bearings, and the other in sliding- hearings, which 
are connected with a lever. The latter is forced down on the feed 
bar to set it in motion by the hand, and raised to throw it off to stop 
the bar by a spring. A weighted cord turns an eccentric pulley, 
which is so connected with the swing frame by a cord that, when 
the feed rollers are thrown out, the weight will, by turning the pulley 
and winding a rope upon it. swing the saw back. 

Improved machine for Welting Snow. 

Charles (J. Waterburv, New York city.— The essential feature of 
this invention consists of a series of burners for hydrocarbon oils, 
arranged on a portable machine, in combination with a reservoir or 
a retort and suitable pipe connections for supplying the oils or 
vapors to the burners. The arrangement is such that when vapors 
are burned they will be discharged into the burners with the requi- 
site force by means of pressure in tin -retort, to drivethe flame down 
on the snow and ice to he melted with great force. The invention 
also consists of the combination, with the above, of a steam boiler 
and pipes, for discharging steam .jets into the burners, or below 
them, to combine with the vapors or oils, both for impelling the 
flame and for increasing the heat. Another feature of the invention 
consists of runner plates attached to the sides of the machine for 
closing in the space under the machine to the ground, for confining 
the heat, the said plates being capable of rising- and falling, as re- 
quired by irregularity of the surface, and for lifting them off the 
ground when the machine is to be turned around. There is also a 
horizontal revolving brush of steel wires, closing in theunder space 
immediately in front of the burners, to prevent the escape of heat 
that way, and to be used for stirring and breaking up and throwing 
the particles of snow into the flames behind. 

Improved Combined Baby Juniper and Swing. 

Clara Jane Haney ami Sarah Ann Coleman, Edwardsburg, Mich.— 
A bracket supports, by means of a strap, a f ramemadeof two verti- 
cal rods and two cross bars. The vertical rods pass through a sliding 
cross piece, beneath which are spiral springs. The straps for hold- 
ing the child are connected with the cross piece. 

Improved Almond Grater. 

Julius Levy, San Francisco, Cat— This is a roughened porous cyl- 
inder revolving within a hopper, the bottom and sides of which are 
also roughened, and conform with the roundness of the cylinder 
near its base. This insures the almonds beingthoroughlygrated be- 
torc passing into the receptacle below. 



© 1875 SCIENTIFIC AMERICAN, INC. 



February 20, 1875.] 



^tUntiiit %mmwn. 



123 



The Charge for Insertion under this head is%la lAne. 



Agricultural Implements, Farm Machinery, Seeds, 
Fertilizers. R. H. Allen & Co., 189 & 191 Water St..N.Y. 

Magic Lanterns, Stereopticons of all sizes and 
prices, for Parlor Entertainment and Public Exhibitions. 
Pays well on small investment. Catalogues free. McAl- 
lister, Man'f'g. Optician, 49 Nassau St.,N. Y. 

Fleetwood Scroll Saw, with Boring Attachment, 

or all descriptions of light Scroll Sawing. See adv't., 
page 93. Trump Bro's, Manufacturers, Wilmington, Del. 

Wanted— A situation by a first class Tool Maker, 
to work on Tools or Model Work. Would prefer situation 
with some one Experimenting. Also competent to take 
charge of men. Address P. O. Box 601, Stamford, Conn. 

Steam and Water Gauge and Gauge Cocks Com- 
bined, requiring only two holes in the Boiler, used by all 
boiler makers who have seen it, $15. T. Holland, 57 Gold 
St., New York. 

Nickel Plater's Complete Set— Nickel Anodes, all 
Salts, &c. L. Feuehtwanger & Co., 180 Fulton St., N.Y. 

A Manufacturing Co., having unemployed ma- 
chinery and capital, would like to purchase an established 
business, or secure the right to make some useful imple- 
ment— in the hardware line— protected by a patent. Ad- 
dress Manufacturer, Box :J,7fiO, P. O., New York. 

For Sale, Cheap— The patent right for the best 
Broiler and Cake Baker out. Address Clayton Uenn, 
Frankford, Pa. 

Send for Circular of a very Superior Boiler Feed 
Pump. I). Frisbie tfc Co., New Haven, Conn, 

Geo. P. Rowell & Co.— The success of this firm has 
been something unparalleled in tne history of the busi- 
ness. We lately heard an anecdote related of a traveling 
representative of a well-known patent medicine nrm who 
was endeavoring to contract with the publisher of a lead- 
ing Western paper. ' ' lam impressed, said he, "with 
your establishment; it reminds me of that of Geo. P. 
Howell & Co., of New York, with only this distinction: 
you ask a great deal of money for a little advertising, and 
they give a great deal of advertising for a little money.' ' 
This is the impression that many obtain and not without 
Justice, for although Messrs. Gen. P. Kowell & Co. have 
never claimed to be able to insert advertisements in news- 
papers at lower prices thnn the publishers would accept 
from equally responsible advertisers, who furnish a simi- 
lar amount of patronage, yet in this last clause lies 
mucM of th?ir success. For some years they have been 
the largest customers of most of the newspapers pub- 
lished in the United States.— |New York Standard, Octo- 
ber 20th, 187i).] 

"Book-Keeping Simplified." The whole system 
briefly and clearly explained. Complete instruction. 
Cloth, $1. Sent, post paid, on receipt of price. D. B. 
Waggener& Co., 424 Walnut St., Philadelphia, Pa. 

The Whitmore Engine, 4, 5 and 10 H. P. Vertical 
Tubular Boilers, all sizes— at reduced prices. Lovesrrove 
& Co., Philadelphia, Pa. • 

$20,030, more or le3s, as needed, with services,will 
be furnished by a person of experience in business, for an 
interest in a first class established and profitable Manu- 
facturing Co. Address "Capital," Box No. 130, N. Y. 
Tribune. 

Steel Springs tempered or made after pattern. 
J. F. Dubber, 48 Hicks St., Brooklyn, N. Y. 
Every Metal Worker should have a Universal Hand 
Planer. Address J. E. Suitterlin,60I)uane St., New York. 

Circulars addressed and stamped ready for owner 
to mail. Lists of all trades, very complete, n. Walsh, 
Copyist. <; Gold St., New York, upstairs. 

Scientific Books. Send stamp for Illustrated 
Catalogue. E. & F. N. Spon, 446 Broome St., New York. 

Petroleum Gas Works— J. D. Patton, Trevorton, 
Northumberland County, 1 a. References: Sunbury (PaJ 
Gas Light Co. ; Mahaiioy City (Pa.) Gas Light Co. ; Ash- 
land (Pa.) Gas Light Co.; Philadelphia & Reading RR. 
Co., Reading, Pa.; Bloomsburg (Pa.) Gas Light Co. ; 
Shamoldn (Pa.) Gas Light Co.; Shenandoah <Pa.i Gas 
Light Co. ; Col. W. R. Murphy, Trenton, N. J. 

Screw Cutting Index & lAle for Compound Gear- 
ing, Price 10c. Address E. Lyman, C. E., New Haven, Ct. 

Wanted— A second hand 15 or 18 inch turbine 
wheel. For information, address W. W. Shepherd, Fay- 
ctteville, N. C. 

Soap Stone Packing, i n large o r small quantities. 
Greene, Tweed & Co., 18 Park Place, New York. 

The Mystic Puzzle, or the Yankee's Dream. Sent 
by mail. Address, with 25 cts., W. F. & J. Barnes, Box 
2,044, Kockford, Winnebago Cq.,111. 

Extension Engine Lathe, the best Jobbing Lathe 
built. Send for cut to E. Harrington and Son, North 15th 
and Pennsylvania Avenue, Philadelphia, Pa. 

Engines, 2 to 8 H. P. N. Twiss, New Haven, Ct. 

Baltimore Steel Hoe Works, Manufacturers of 
the " Loekwood Hoe.' ' Send for Sample and Price List. 

Peck's Patent Drop Press. Still the best in use. 
Address Milo Peck, New Haven, Conn. 

To Inventors— A responsible firm wishes the right 
to manufacture some useful article in Cast Iron or Ma- 
chinery, as a specialty. Address, giving description of 
article, "Machinist," Station B, Philadelphia, Pa. 

Our Taper-Sleeve Belt Pulleys fasten securely 
using no Keys, Set-Screws or Bolts. Our Dead-Pulley^' 
stop all loose-pulleys and belts, attached to machinery 
not in actual use. Cold-Rolled Shafting, Collins' Coup- 
lings, bent Hangers, A. B. Cook &, Co., Erie, Pa. 

Hand Fire Engines, Lift and Force Pumps for fire 
and all other purposes. Address Rumsey & Co., Seneca 
Falls, ni. Y., U. S. A. 

Metallic Pattern Letters and Figured, to put on 
patterns of castings, allsizes.H.W.Knight,SenecaFalls,N. 

Millstone Dressing Diamond Machines— Simple, 
effective, economical and durable, giving universal satis- 
action. J. Dickinson, b\ Nassau St., New York. 

Walrus Leather Wheels, for polishing Iron, Steel, 
and all fine Metals. Greene, Tweed & Co., IS Park Place, 
New York. 

For small size Screw Cutting Engine Lathes and 
Drill Lathes, address Star Tool Co., Providence, R. I. 

Inventors of Electrical and Telegraphic arrange- 
ments are invited to communicate with the Electro-Mag- 
netic M'f'g Co., 36 Broad St., P. O. Box 1804, New York. 

Genuine Concord Axles— Brown,Fisherville,N.H. 

Wanted, by Manufactory of Steam Engines and 
Standard Articles, $20,000. Addre'ss John, 1802 Olive St., 
St. Louis, Mo. 

Spinning Rings of a Superior Quality— Whitins- 
vllle Spinning Ring Co., Whitinsville, Mass. Send for 
sample and price list. 

Mining, Wrecking, Pumping. Drainage, or Irriga- 
ing Machinery, for sale or rent. See advertisement. An- 
drews' Patent, inside page. 

Faught's Patent Round Braided Belting— The 
Best thing out— Manufactured only by C. W. Amy, 301 & 
303 Cherry St., Philadelphia, Pa. Send for Circular. 

Temples and Oilcans. Draper, Hopedale, Mass. 



The "Scientific American" Office, New York, is 
fitted with the Miniature Electric Telegraph . By touching 
little buttons on the desks of the managers (Signals are sent 
to persons in the various departments of the establish- 
nent. Cheap and effective. Splendid for shops, offices, 
Iwellings. Works for any distance. Price $ 6, with good 
Battery. F. C. Beach & Co., 263 Broadway, New York, 
Vlakera. Send for free illustrated Catalogue. 

For best Presses, Dies, and Fruit Can Tools, Bliss 
fe Williams, cor. of Plymouth and Jay, Brooklyn, N. Y. 

Engines and Boilers a Specialty— 1st class; new 
patterns; late patents; reduced prices. Plain and Cut-off 
aor'l and Vert'l Engines; Hoisting Engines; the celebra- 
ted Ames' Portable Engines; Boilers of all kinds; Climax 
Turbine; and the best Saw Mill in the market. Large 
stock always on hand. Hampson, Whitehall & Co,, 38 
Cortlandt St., New York. Works at Newburgh, N. Y. 

Buy Boult's Paneling, Moulding, and Dove- tailing 
Vlachine. Send for circular and sample of work. B. C. 
Vlach'yCo., Battle Creek, Mich., Box 227. 

Small Tools and Gear Wheels for Models. List 
free. Goodnow & WIghtman, 23 Cornhlll, Boston, Mass. 

Blake's Belt Studs are the most reliable fastening 
for Rubber or Leather Belts. Greene, Tweed & Co., 18 
Park Place, New York. 

For Sale— One "Cottrell & Babcock" Water 
iVheel Regulator, in good order— by D.Arthur Brown & 
Co., Fisherville, N. H. 

For Surface Planers, small size, and for Box 
Corner Grooving Machines, send to A. Davis, Lowell, 
Mass. 

Planing Mill Machinery Wanted— Address, price 
ldiI terms, Hunter & Tllley, Berkley, Norfolk, Va. 

Hotchkiss Air Spring Forge Hammer, best in the 

narket. Prices low. D. Frlsbie & Co., New Haven, Ct. 
Price only $3:50.— The Tom Thumb Electric 
Telegraph. A compact working ^Telegraph Apparatus, 
for sending messages, making magnets, the electric light, 
giving alarms, and various other purposes. Can be put in 
>peratlon by any lad. Includes battery, key, and wires. 
Neatly packed and sent to all parts of the world on receipt 
)f price. F. C. Beach & Co., 263 Broadway, New York. 

For Solid Wrought-iron Beams, etc., see adver- 
tisement. Address Union Iron Mills, Pittsburgh, Pa., for 
(thograph, &c. 

Fairy Electric Engines, with battery com- 
pete, *6; without battery, $4. Electro-Magnetic Manu- 
facturing Co., 36 Broad St.— P.O. Box 1804, New York 

Cast Iron Sinks, Wash Stands, Drain Pipe, and 
Sewer traps. Send for Price List. Bailey, Farrell & Co., 
Pittsburgh. Pa. 

For Solid Emery Wheels and Machinery, send to 
.he Union Stone Co., Boston, Mass., for circular. 

Mechanical Expert in Patent Cases. T.D. Stetson, 
J3 Murray St., New York. 

All Fruit-can Tools, Ferracute, Bridgeton, N. J. 

Hydraulic Presses and Jacks, new and second 
land. Lathes and Machinery for Polishing and Buffing 
Vfetals. E. Lyon, 470 Grand Street New York. 

Brown's Coalyard Quarry and Contractor's Appa- 
ratus for hoisting and conveying materials by Iron cable. 
W. D. Andrews & Bro., 414 Water St. , New York. 




R. can mold rubber by the process described 
on p. 333, vol. 30.— F. will find a description of har- 
ness oil on p. 264, vol. 30. Black ink is described on 
p. 203, vol. 29 ; it may be made copyable by the ad- 
dition of a little refined sugar.— R. H. will find full 
directions for modeling in clay on p. 58, vol. 24.— 
W. F. should consult a physician.— T. F. W. will 
Snd directions for removing ink stains on p. 43, 
vol. 81. 

(1) E. H. asks : 1. What was the name of 
the first steamship that crossed the Atlantic Ocean 
from west to east? A. The Savannah, in 1818. 2. 
What was the first steamship that crossed from 
east to west ? A. The Savannah returned in the 
3ame year. 

(2) J. P. L. asks : How can I tint tracing cloth 
so that the tinted places will not wrinkle ? A. Com- 
mon tracing cloth will wrinkle at the fi**st touch of 
moisture ; but there is an oiled or varnished cloth 
that can be tinted with water color. 

(3) J. A. K. asks : How can I cement amberV 
A. Take 4 ozs. orange shellac and 3 ozs. strong- 
est rectified alcohol. Digest in a warm place. 
When of the consistence of molasses, it is ready 
for use. 

(4) G. F. asks: If a man takes a pistol 
loaded with ball, and shoots straight up in the air, 
standing so that the bullet should happen to hit him, 
would it not kill him? A. We think not, as the 
resistance of the air would affect its velocity. We 
would not care to try the experiment, however. 

(5) F. H. asks : Which is the hardest, 14, 
1(5, or 18 carat gold ? A. 14 carat is the hardest of 
the three. 

How long are the days on the equator ? A. The 
days and nights at the equator, meaning by day, 
the time the sun is above the horizon, are equal. 

(6) E. asks: 1. Can copper be tempered? 
If so, to what degree, and what is the process? A. 
It can be hardened by hammering or rolling, but 
the temper cannot be drawn as in the case of steel. 
2. Did the ancients know of a process by which 
copper could be tempered as hard as steel is now? 
A. The very hard ancient tools and weapons were 
made from an alloy of copper with other metals. 

(7) N. N. asks: What action will frost have 
on cast iron pipe % inch in thickness, about 
20 inches under the street paving, with the water 
all out? A part of the pipe is flanged and bolted 
together; the other is common socket soil pipe with 
leaded joints. A. It would cause the pipe to con- 
tract somewhat in length ; but if provision were 
made for this, it would give no trouble. 

1. I am about to build some sprinkling tubs of 
900 gallons capacity. Can you give me an idea of 
the best shape to make them, to get the widest 
spread of water ? A. It makes little difference 
about the shape of the tub, as the spread of water 
is usually obtained by the use of a sprinkling pipe 
of suitable form. 2. Is fresh or salt water used for 
sprinkling the streets in New York city? A. Fresh 
water. 2. Is fresh water considered unhealthy? 
A. We do not consider it so. There are some per- 
sons, however, who do. 



(8) E. H. asks: What is the radius of the 
sharpest curve that a train can safely turn ? is 
there any difference whether the train be long or 
short? Is there any difference whether it be an 
arc of 10° or the whole circle? A. We doubt 
whether any one can answer these questions, as 
there are many curves on railroads, to-day, that a 
few years ago were declared to be impossible. 
They are not desirable features, however, and 
most engineers make the curvesas large as circum- 
stances will permit. 

(9) F. W. asks : How can I cut a design in 
iron, as on a watch case? A. The designs on watch 
cases are usually cut by a tool, either by hand or 
machine. 

How can I polish iron and brass? A. Use emery 
cloth for iron, after it has been filed or turned, 
and polishing brick for brass. 

What power can I get out of an engine with a 
cylinder, 3^ inches bore by 6 inches stroke, with 
80 lbs. of steam ? A. From 2J^ to 3 horse power. 

(10) W. D. asks : What kind of cement is 
generally used between French millstone blocks 
when they are put together? A. A mixture of 
alum, the dust of the stones, and water, or mo- 
lasses. 

(11) M. V. O. says: A question has arisen 
as to how the lead of the valve of a locomotive is 
affected by raising or lowering the link. One party 
contends that the lead is greatest when the revers- 
ing lever is in full gear, either forward or back, and 
is least as the lever is hooked up nearer the center 
of the quadrant. Another party thinks that the 
lead is increased by hooking up. How is it? A. 
Both parties may be right, since the lead increases 
by hooking up if the forward eccentric works the 
top of the link, and diminishes if the contrary is 
the case. 

(12) W. S. W. asks: How can I set the 
valves of a locomotive ? Can it be done without 
taking off the steam chest covers ? A. It would 
require a treatise to answer your question. Con- 
sult Auchincloss on " Link and Valve Motions." 

(13) R. C. asks: What are the ingredients 
and what their proportion for enameling iron pots, 
sauce pans, etc. ? A. A paste is made by fusing to- 
gether 100 parts by weight of calcined ground 
flints, and 50 parts calcined borax, grinding the 
product, mixing it with 20 parts potter's clay, and 
enough water to give it the proper consistence. 
The pot is lined with this paste, which is allowed to 
dry in a warm room. Then fuse together 125 parts 
white glass, 25 parts borax, 20 parts soda. Pulver- 
ize the compound; and make it into a paste with 4 
lbs. of soda and a sufficient quantity of hot water. 
Coverthe lining of the pot with the paste, and heat 
it in a muffle until the glazing is fuzed. 

(14) P. W. D. says : My friend says that 
the same power that will run a circular saw 
through a log with a feed of J4 inch to revolution, 
will start the saw when standing in the middle of 
the log, with the same feed choking the teeth of 
the saw. I say that it will not. Who is right? A. 
Judging from the general practice of sawyers,who 
back the carriage when a saw stops in the cut, we 
should say that you were right. The amount in 
the difference of the two cases could only be de- 
termined by experiment. 

(15) L. G. asks: What chemical preparation 
will purify or improve strong and rancid butter? 
I noticed recently an account of experiments (by 
Sonstadt) with iodate of calcium, which kept but- 
ter for three weeks,and rancid butter was improved 
by it ; also that stale herring, immersed m a weak 
solution, came out perfectly fresh, etc. I sent for 
some of the iodate and received iodide of calcium. 
Is there any difference in the effect of the two 
salts? A. What you received is not the required 
salt, being a compound of calcium with iodine, 
whereas the salt employed for this purpose is a 
compound of calcium with iodic acid. The charac- 
teristic properties of the two are widely different. 

(10) J. M. R. asks: 1, Would a shot gun 
barrel manufactured of decarbonized steel be apt 
to burst? A. We do not think it would be per- 
fectly safe. 2. Is not decarbonized steel a fancy 
name for common iron? A. Probably. 

(17) L. S. C. says: In a recent issue you 
state that a large circular saw requires more driv- 
ing power than a small one, which is apparent, the 
number of revolutions per minute being the same 
with both saws: but will it require more power to 
drive a sixty inch saw, through a piece of timber, 
than a thirty inch saw, time employed being the 
same and size of timber the same in both cases ? 
I claim that the larger saw will require only half 
the number of revolutions to give the same speed 
to the teeth as the smaller, and that the same 
power will do the same work in the two cases. A. 
You appear to have the correct idea. As we re- 
collect the former question, however, it was sup- 
posed that both saws made the same number of 
revolutions per minute. 

1. Does water expand iupassingfrom the boiling 
to the freezing- point? A. Yes. 2. Will a piece of 
ice exposed to an atmosphere of zero become as 
cold as the atmosphere, or as cold as any other ob- 
ject exposed in same atmosphere, or does it re- 
main at same temperature as when changed from 
water to ice ? A. Yes. 3. Does it expand in pars- 
ing from 32° to zero ? A. It will contract. 

(18) E. E. K. asks: 1 Would a receptacle 
having an internal hydraulic pressure sufficient to 
show an external moisture cause the cast iron re- 
ceptacle to break? A. Not necessarily. It would 
depend upon the strength of the receptacle 
or casting. 2. If such moisture should appear, 
would the internal pressure be reduced? A. We 
think not. 3. Would a constant pressure produc- 
ing such a moisture eventually fracture a casting ? 
A. Not necessarily. 

(19) P. & W. ask : 1. How are burglar 
alarms applied to the doors and windows of a 
dwelling house? A. Strips of metal are attached 
to the doors and windows, and to the frames, in 



such a manner that the raising of a window or the 
opening of the door will close a circuit and ring a 
bell. 2. What kind of a battery is best ? A. A 
Callaud, Sraee, or Lecianche battery will furnish a 
cheap and eonstant electromotive force, and all are 
equally good. 

(20) R. asks : How can india rubber be 
hardened ? A. Take 30 parts sulphur, and 70 parts 
pure rubber cut fine, mix thoroughly, put into a 
mold; keep under pressure of about 12 lbs. to the 
inch in a heat of 315° Fah. for 2 hours. 

(21) G. C. P. Jr. asks: How can I make 
printer's ink? A. Take balsam capivi 9 ozs., lamp- 
black 3 ozs., indigo and Prussian blue together 1J4 
ozs., Indian red % oz., yellow turpentine soap (dry) 
3 ozs. Grind to an impalpable smoothness. 

(22) W. H. H. asks : Can you give me a re- 
cipe for a baking powder containing ammonia ? 
A. Take tartaric acid ?4 lh., alum J^ lb., bicarbo- 
nate of sodaH lh., farina 1 lb.; powder them all, 
dry, mix, and add 3 ozs. sesquicarbonate of ammo- 
nia in powder. Keep closely packed or in a stop- 
pered bottle. 

(23) J. J, asks : How can I solder brass ? A. 
Mix copper and zinc in equal proportions, cover 
the surfaces to be joined with a paste of borax 
and water, put in the alloy in powder, lute to- 
gether, and hold in a flame till the solder melts. 

(24) C. A. R. asks: How can I soften old 
putty on window frames ? A. Pass a red hot irou 
over it, near the surface of the putty. 

(25) F. M. H. asks: What materials are 
used in making a nickel solution for plating with ? 
A. Dissolve the nickel in nitric acid; add cyanide 
of potassium to precipitate the metal. Wash the 
precipitate, and then dissolve it by the addition of 
morecyanide of potassium. Another method is to 
precipitate the nitrate solution with carbonate of 
potash. This should be well washed, and then dis- 
solved in cyanide of potassium. This method of 
preparing the nickel-plating solution is simple and 
good. The electrotyping is done by a process an- 
alogous to that of silver plating. Of course you 
must use an electrode of nickel. 

(20) W. H. F. asks : 1. Given the resistance 
of a line, how shall I determine the electromotive 
force necessary to operate it? A. You require 
about one volt for each 80 ohms, or about one cell 
of Daniell or gravity battery for each two miles of 
wire. 2. Can you give me the average resistance 
of No. 23 copper wire, B. W. G., at 60° Fah. ? A. It 
is 8316 ohms. 3. What is the electromotive force 
of the ordinary Hill gravity battery compared with 
the electropoion cell? A. Calling the electropoion 
100, the electromotive force of the Hill, Callaud, 
gravity, Minotti, Eagles, or any other modification 
of the Daniell battery, is 56. 

(27) A. M. says : I would often make use of 
theelectric light if the Grove a"d Bunsen batter- 
ies were not so troublesome. I have seen a metal- 
lic battery praised as the most powerful of con- 
stant batteries. Could I produce, with such a bat- 
tery, an electric light equal to one produced by 50 
Groves (the platinum being 6 by 2f£ inches), and 
what number of cells would be required for this 
purpose? A. Yes. It would require 100 cells. 

(28) C. C. asks : 1. In electrotyping, must 
the wood blocks or engravings be oiled before ta- 
king a wax impression ? A. No. Brush them over 
with black lead. 2. How is the electro deposit re- 
moved from the wax (after it is taken out of the 
battery) so as to be perfectly true and level? A. 
Melt the wax by dipping the plates in hot water. 
3. What is the metal backing composed of? A. 
Lead. 4. How long must it remain in the battery 
to receive a sufficient coat of copper for ordinary 
printing? A. About 24 hours. 5. What battery 
would be necessary for electrotyping an engraving 
4 inches square? A. Two cells of a Daniell or Cal- 
laud battery. 

(29) C. E. 0. asks: What are the best treat- 
ises on electroplating ? A. " Elements of Electro- 
Metallurgy," by Alfred Smee ; "A Manual of El- 
ectro-Metallurgy," by James Napier; Walker's 
" Electrotype Manipulation ;" Sturgeon's "Art of 
Electrotyping," and How's "Manual of Electro- 
Metallurgy." 

(30) E. T. T. says : A friend and myself 
have a couple of telegraph instruments, with a 
large wire between them. We tried to use a ground, 
but we could not close the circuit. Our houses 
are only about 200 feet apart, and we had 4 cups of 
battery. I then bought enough of No. 18 copper 
wire for another main wire ; and it worked splen- 
didly and has never troubled us since. At what 
distance will a certain number of cups close a 
ground ? At what distance will they close a double 
wire circuit? A. Different substances conduct 
electricity with more or less freedom, according to 
their composition. Dry earth conducts very poor- 
ly. It is the moisture in the earth which gives it 
most of its conductive capacity, but water itself is 
many million times a poorer conductor than cop- 
per; hence, in order to conduct as well as a copper 
wire, the volume of water must be many million 
times as great as the wire. If the two ends of 
your wire had beeusoldered to a water pipe which 
was buried for a considerable distance in wet 
earth, it would have worked; or if you had buried 
copperplates twelve feet square in wet earth at 
each end of your line, and attached the ends of 
yourwfreto them, it would have served your pur- 
pose. The cheapest plan for you, however, was to 
run another wire, and make a metallic circuit. 

(31) J. N. G. asks : How many Callaud cells 
would be required to work three relays on a small 
copper wire of half a mile long, wire No. 17? A 
Four. 

(32) E..A. F. T. asks: 1. Will an engine, 
\% inches bore x 3 inches stroke, with a conical 
boiler 18 inches high and 8 inches across at top, 
and 12 inches at bottom, of -J- inch iron, be large 
enough to run a 6 inch swinging lathe for ordinary 
work, or an 18 inch grindstone ? A. Yes. 2. Could 
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I run such a. boiler safely for two hours with one 
filling? A. Yes. 3. Why is it that engines for the 
above purpose are not more extensively used in 
small shops, as it hardly costs anything to run 
run them ? A. We judge from the number of let- 
ters that we receive on the subject that they are in 
extensive use. 

JjAre gunpowder engines in use? A. We do not 
thinkthat there are any in the market. 

Minerals, etc.— Specimens have been re- 
ceived from the following correspondents.and 
examined, with the results stated: 

F. D. L. says: I enclose you a specimen of de- 
posit which is found floating upon the surface of 
the water and covering the flues of several boilers 
in this vicinity. It works over into the cylinders 
of the engines, stopping up the cylinder cocks,and 
in one instance caused the breaking of the fly 
wheel, by so closing the cocks that, upon the 
steam being let on (the water not escaping from 
the cylinder), the wheel was completely demol- 
ished. What is it? A. It consists of silica, sili- 
cate of alumina (the basis of clay) and carbonate 
of lime, along with a little vegetable matter. On 
heatingto whiteness, the latter is burnt off, andthe 
powder becomes quite white. The difficulty lies 
in the excessive fineness of the particles of the 
powder, which, under the microscope, look like 
fine specks and needles, and, when put Into water, 
float upon the surface. They would subside if al- 
lowed to stand in a settling reservoir for a very 
long time, or your water might be run through one 
of the sponge or other filters now in use— E. B. S. 
—It is a lead ore containing 85-5 per cent of lead, 
the remainder being sulphur, iron, and a trace of 
silver— E. G— This is similar to a great many other 
pieces recently sent to us, and consists of quartz 
and decomposed mica. It contains no lead, and Is 
of no pecuniary value— B. C. H— It is a very im- 
pure coal, containing a large amount of ash. It 
may be used for fuel in certain cases.— A. B.— It is 
radiated limonite, which is a brown hydrated ses- 
quloxide of iron. Send the specimens, but not too 
small ones, in which case satisfactory analysis and 
determination are often impossible. 

Some of our correspondents who send mineral 
specimens in powder are so careless in doing up 
the packages that they come to us in a leaky con- 
dition, soiling desks and papers, and other articles 
upon which they are laid. All such packages are 
thrown into the waste basket without an exam- 
ination. In sending specimens of soft or powdery 
substances, care should be taken to enclose the 
same so that the packages will not leak. 



(i. E. K asks : What can I mix with ordi- 
nary printer's ink to make it Indelible ?— P. S. H. 
says : I have heard that on old Christmas night, 
January 5, no matter how cold the weather might 
be, the elder bushes would sprout, and leaves put 
forth, where previously not a sign of any was vis- 
ible. I supposed it to be mere tradition; but this 
year I saw it demonstrated, and saw elder leaves 
an inch long gathered, there being no sign of any 
on the previous day. The weather was exceeding- 
ly cold, and the leaves were frozen stiff. How is 
that accounted for?— O. B. asks : Supposing a fly to 
be on the rim of a locomotive wheel, of 8 feet di- 
ameter, through what space would the insect 
travel while the locomotive travels 50 miles?— F. C. 
says he wants to make linseed oil varnish, and 
wants to know what kind of a vessel to use to 
heat the oil to 600° Fah., how to secure the ther- 
mometer bar to conduct a vessel to be filled and 
emptied, capable of making 25 to 39 gallons at 
once. 

COMMUNICATIONS RECEIVED. 

The Editor of the Scientific American ac- 
knowledges, with much pleasure, the receipt of or- 
iginal papers and contributions upon the following 
subjects : 

On Meteorological Observations. By J. B. W. 

On a Match under the Microscope. By H. A. W 

On Railroads on Ice. By C. E. T. 

On Experiments with Honey. By J. H. M. . 

On a Cheap Galvanic Battery. By W. H. S. 

On Mill Bams. By J. W. 

On the American Institute Fair. By J. W. B. 

On Meteorology. By L. W. 

On Heating Horse Cars . By B. F. L. 

On Amalgam Fillings. By D. W. C. 

On Heat as a Mode of Motion. By X. 

On Spiritualism. By H. W. 

On the late Dr. Sarphati. By M. C. 

On a Flying Machine. By D. J. 

On Transportation. By I. I. S. 

On the Glacial Theory. By D. B. 

On a Steamer's Log. By . 

Also enquiries and answers from the following : 

C. H. B.-W. M. H.-R. G. S.— J. K. L.— J. B. R.- 

N. M. V.-A. J. T. 

HINTS TO CORRESPONDENTS. 

Correspondents whose inquiries fail to appear 
should repeat them. If not then published, they 
may conclude that, for good reasons, the Editor de- 
clines them. The address of the writer should al- 
ways be given. 

Enquiries relating to patents, or to the patenta- 
bility of inventions, assignments, etc., will not be 
published here. All such questions, when initials 
only are given, are thrown into the waste basket, as 
it would fill half of our paper to print them all ; 
but we generally take pleasure in answering briefly 
by mail, if the writer's address Is given. 

Hundreds of enquiries analogous to the following 
are sent: "Who makes automatic fountains 
Who sells ferns, rock work, fish, etc., for aquaria, 
and who publishes a good book on the subject ? 
Who sells the best churn ? Who publishes a book 
on tanning ? Who makes steam, water, and me- 
chanical elevators ? Who makes a knife sharpener 
and glass cutter ? Who makes steel or Iron fer- 
rules for walking canes ? Why do not makers of 
small engines (3x6 inches cylinders, and less) adver- 
tise in the Sctenttfic American ?" All such per- 
sonal enquiries are printed, as will be observed, in 



the column of "Business and Personal," which is 
specially set apart for that purpose, subject to the 
charge mentioned at the head of that column. 
Almost any desired information can in this way 
be expeditiously obtained. 

[OFFICIAL.] 



INDEX OF INVENTIONS 

FOB WHICH 

Letters Patent of the United State* were 
Granted in the Week ending 

January 19, 1875, 

AND EACH BEARING THAT DATE. 

TThose marked (r) are reissued patents. 1 

Acid, concentrating sulphuric, Faure 1 & Eessler. . 158,924 

Alarm, electric fire, M. G. Farmer (r) 6,244 

Alarm, burglar, A. C.Taylor 158.878 

Alarm, electro-magnetic, R. J. Brlttaln 158,897 

Auger, cotton, A. O. Schultz 158,985 

Auger, earth, Davis and Mills 158,919 

Baby tender, E. Post 158,977 

Bag holder, U. E. Lemon 158,849 

Bale tie, Fllnn and Wler 158,836 

Bales, htyand other, L. Bodge (r) 6,243 

Barrel, R. W. Baylor 158,777 

Barrels, coating for oil, M. W. Quick 158,978 

Bath attachment, T. D. Woolsey 158,877 

Bath, electro-therapeutic, Becker & Hoffman 158,890 

Bedstead, Invalid, CostT^and-McGovern 158,918 

Bedstead, toilet stand, Scwartz and Wood 158,986 

Bee hive, A. B. Bowen....; '. 158,826 

Binder, temporary, Gulcheteau and Perln 158,839 

Blacking, waterproof liquid, E . Clark 158,907 

Blanket, horse, G. V. Shepard 158,990 

Boiler for heating, E. and W. B. Mayer 158,854 

Bolt bearing, king, G. J. Orr 158,971 

Boom, sheer, W. B. Culbertson 158,917 

Boot crimping machine, Farnsworth & Barrett.. 158,759 

Boot crimping machinery, L. H. Farnsworth 158,788 

Boot heels, forming rands for, T. Bullock 158,901 

Boot soles, flanging, F. D. Ballou 158,882 

Bootjack, H. N. Conklln 158,911 

Boring machine, Z. C. Phillips 158,809 

Bread sheer, W. A. Brown 158,827 

Brick laying machine, C. Frankc 158,838 

Bridle, W. S. Mitchell 158,857 

Brush, C. A. Hussey 158,943 

Buckle, T. L. Wlswell 158,009 

Burner, argand gas, T. Clough 158,832 

Butter worker, J. Thompson 159,000 

Butter worker, Vaw and Mitchell 158,820 

Calculator, mechanical, H. B. Martin 158,853 

Calf weaner, W. Sutton 158,814 

Can and measure, fluid. G. W. Aldrlch 158,778 

Cane Juice, treating, F. Randon 158,979 

Canvas stretcher, Wight and Gardner 159,012 

Car brake, air and steam, J. M. Connel 158,912 

Carcoupling, C. Billmeyer 158,892 

Car coupling, A. Coulter 158,915 

Carcoupling, W. O. Gunckel 158,935 

Carcoupling, J. J. Lahaye 158,948 

Carcoupling, S. Ott : 158,978 

Car coupling, Petree and Hcnslee 158,975 

Car heater, T. W. Tyler 158,002 

Car wheel, J. Leland 158,848 

Carpet stretcher, G. H. Ford 158,926 

Carriage axle, Spicer and Instill 158,993 

Carriage jump seat, J. R. Patten 158,864 

Carriages, axle for children's, H. W. Warner 158,815 

Cartridge, lubricating, J. V. Meigs 158,960 

Celling, metallic, H. Adler 158,881 

Chair, rocking, C. Strelt 158,869 

Chimney cap, A. B. Hussey 158,942 

Chopper, meat, D. Peters (r) 6,236, 6,237 

Cloth cutting machine, A. Warth (r) 6,238 

Cloth, etc., guiding knife In cutting, J. Lacmann 158,801 

Coal box, J. Forster 158,887 

Coal box, J. L. Holllday 158,797 

Comb, M. DIttenhoeffer 158,922 

Cooler, milk, Haddock and Pierce 158,840 

Corks, etc., branding, N. W. Mitchell 158,963 

Corn shelter, J.N. Wolfe 158,816 

Cultivator teeth coupling, E. Children 158,906 

Cutting apparatus, meat, J. A. Morrell...l58,804, 158,805 

Damper, H. A. White 158,875 

Dental engine hand piece, J. W. Gilbert 158,932 

Dental plugger, J. W. Baxter 158,888 

Dental plugger, pneumatic, G. W. Nichols 158,868 

Dentist's chair, G. W.Archer 158,880 

Digger, potato, L A. Brockett 158,898 

Door hanger, Herald and Rumsey 158,796 

Drill, countersink and planer, W. McCrosson 158,958 

Egg carrier, Barnett and Gartett 158,824 

Egg carrier, A. H. Bryant 158,828 

Electroplating, rack for, H. E. Osborn 158,972 

Elevating packages, sling for, G. D. Stevens 158,996 

Elevator, hydraulic, Lane and Smith 158,951 

Engine bed plate, steam, J. D. Richardson 158,980 

Engine, oscillating, G. W. Heald 158,938 

Engine, road, R. R. Doan 158,928 

Equalizer, spring, J. W. Marks 158,956 

Fare box, T. Keech 158,846 

Fare boxes, R. M. Robinson 158,981, 158,981 

Faucet, W. C. Bussey 158,829 

Faucet, filtering, G. W Wilson 158,008 

Fence, farm, L E. Hogue 158,941 

Fertilizers, preparation of , B. Ackerman 158,772 

Firearm, M. Sellen 158,988 

Fire arm, breech loading, J. Broughton 158,899 

Fire arm, revolving, W. Mason 158,957 

Fire arm, revolving, D. B. Wesson 158,874 

Flreklndler.J. D. Husbands, Jr. (r) 6,246 

Forms, cutting Irregular, G. A. Haley 158,798 

Fountain sprinkler, C . A. Buttles 158,908 

Fracture apparatus, arm , D . Blssell 158,898 

Fracture box for legs, D. Blssell 158,894 

Friction drum, J. S. Mundy 158,967 

Fruit Jars, wire fastener for, C. Wright 159,010 

Furnace, hot air, J. A. Lawson, 158,954 

Furnace, hydrocarbon, C. M. Gearing 158,981 

Furnace, reverberating, J. Nicholson, Jr 158,862 

Gage and square, sliding, Jske and Baumgartner. 158,843 

Game apparatus, D. R. Da Costa 158,918 

Game apparatus, F. W. Smith 158,991 

Gas carbureting machine, T. J. Martin 158,802 

Gas flames, etc., lighting, L. Baumelster 158,887 

Ga« lighting, electro- magnetic, E. E. Bean 158,889 

Glue cup, H. Meyer 158,991 

Gridiron, J. H. Mitchell 158,858 

Gun cleaner, W. H. Mansir 158,854 

Hair cutter's gage, A. G. Wllkins 159,004 

Hame attachment, Myers and Spicer 158,860 

Harness tree, W. P. Wolflngton 158,817 

Harvester, T. P. Benton 158,825 

Harvester, G. H. Clark 158,908 



Harvester, clover, C. R. Hardy 158,795 

Harvester guards, swaging, J. H. Sleberllng 158,810 

Harvester, hemp, W. F. Cochrane 158,909 

Heater, car, T. W.Tyler 159,002 

Hinge, gate.S. L. Selden 158,987 

Hog trap, P. Lane 158,950 

Hogs, watering tank for, G. A. Carter 158,905 

Hoisting apparatus, Opperman and Black 158,970 

Hoisting apparatus, Pf antz and sternberger 158,976 

Horse blanket or lap robe, G. V. Shepard 158,990 

Horse detacher, P. Arnold 158,774 

Horse power, T. G. Palmer 158,806 

Horse power, mounted, F. D. Coy 158,781 

Horseshoe machine, F. Supple 158,871 

Horseshoe machine, J. Williams 159,005 

Indicator, station, J. W. Bryan 158,900 

Indicator, station, F. G.Johnson 158,798 

Insulating compound, I. Smith 158,868 

Iron beam, compound, W. S. Sampson 158,983 

Ironing board, A. Iske 158,844 

Kindling material, W. S. Tlsdale 159,001 

Knife, shoe, A. L. Butterworth 158,830 

Ladder, fire escape, D. Sanford 158,984 

Lamp chimney, Wright and Kenney 159,911 

Latch, locking, E. Skinner 158,811 

Leather tapering machine, J. andG. W. Settle... 158,989 

Lightning rod, S. R. Wilmot 159,007 

Lock for drawers, R. W. Whitney 158,876 

Loom picking mechanism, Bean & Farnham . . . . 158,775 

Lubricating marine propellers, F. G. Fowler 158,791 

Matches, cutting splints for, W. B. Nielsen 158,908 

Metal coating composition, E. J. W. Burras 158,902 

Meter and motor, liquid and gas, J. A. Stenburg.. 158,995 

Mill, tuning, S. Hussey 158,842 

Monument, M. A. Richardson..? 158,866 

Mortising tool, G. Erlln 158,835 

Mower.lawn, S. A. Hand 158,794 

Mowlngmachine, W. F. Cochrane 158,910 

Musical Instrument Insulator, W. R. Miller 158,856 

Nut lock washer, J. Miller, Jr 158,962 

Ore crushing machine, S. R Krom 1M,800 

Oven, baker's, Crumble and Donald 158,916 

Packing, piston, J. Bole 158,895 

Paper bag machine, C. H. Kellogg 158,945 

Paper box machine, F. Gates (r) 6,245 

Paper cutting machine, S. W. Soule 158,812 

Paper pulp, molding, J. C. and I. Coburn 158,782 

Pegs, compressing points on, B. F. Sturtevant 158,998 

Photographic plate holder, Taber & Boyd 158,872 

Pipes, Joint for wrought Iron, G. Lauder 158,358 

Pipes, tin- lining metallic, J. Ferguson 158,790 

Pitman-connection, L. Mangus 158,852 

Planters, wheel scraper for, J. C. Barlow 158,885 

Plow, gang, G. Moore 158,859 

Pocket book, C. Lleb 158,955 

Press, baling, L. Dodge (r) 6,242 

Press, cotton, T. J. M. Jewell 158,845 

Press, hay and cotton, W. C. Banks 158,884 

Printer's shooting stick, J. H. Frey 158,792 

Prisons, construction of, A. B. Mullett 158,996 

Pump cylinders, lining for, J. W. Douglas 158,786 

Purifier, middlings, G. T. Smith 158,992 

Reflector, W. R. Gardner 158,929 

Rein holder, B. R. Hamilton 158,936 

Rein holder, check, Wood & Drago : 158,818 

Rings, die for making hollow, S. Cottle 158,914 

Sadiron holder, M. E. Hlldreth 158,841 

Sash fastener, J. Christie 158,780 

Sash holder, F. R. Glascock 158,933 

Sash opening and closing mechanism, G.A.Lincoln 158,850 

SatcTTel, knitting, C. McFadden 158,959 

Saw, hand, H. Dlsston 158,921 

Saw sharpener, gin, Mlzell & Revell 158,964 

Scraper, road, W T.Nichols 158,861 

Screwdriver, W. F. Patterson 158,807 

Sewingmachlne, D. Wllliamsou 159,006 

Sewing machine cutting attachment, W. A. Springer 158,813 
Sewing machine needles, grooving, S. C. Kingman 158,947 

Sewing machines, operating, B. C. Young 158,821 

Sewing machine ruffler, G. W. Darby.. 158,831 

Sewingmachlne, wax thread, F. D. Ballou 158,888 

Shafting, safety box for, M. R. Jones 158,799 

Sheet metal, etc., beading, J. De Butt 158,920 

Shingles, machine for dressing, S. M. King 158,946 

Shirt bosom, A. Small 158,867 

Shoe knife, A L Buterworth 158,830 

Shoe sole tips, device for forming, J. J. Henry 158,989 

Shoe uppers, fitting, W.J. B. Mill i (r) 6,235 

Showcases, corner for, M. Anderson 158,828 

Shutter fastener, J. Christie 158,779 

Sifter, coal, J. S. Pearce 158,808 

Signal, switch, J. A. T. Bird 158,776 

Sled brake, J. York 158,879 

Spark arrester, J. H. Carr 158,904 

Spark arrester, Summers & Fay 158,870 

Spring, door, J. B. Cottom 158,833 

Soles to uppers, uniting, B. F. Sturtevant 158,999 

Stage scenery, guide for, C . Hlgbee 158,940 

Stair rod securer, T. W. Gardner 158,930 

Stove, base burning, S. H. La Rue 158,847 

Stove polish, J. & A. P. Yates 158,878 

Telegraph apparatus, T. A. Edison 158,787 

Telegraphs, Are, Channing e( al. (r)... 6,289, 6,240, 6,241 

Telegraphic apparatus. M. Gaily 158,927, 158,928 

Thill coupling, N. P. Ingalls 158,944 

Toe calks, making, L. S.Wright 158,819 

Toy, automatic, R. J. Clay 158,781 

Toy confectionery, making, J. Goucher 158,934 

Toy gun, Wiedemann & Llndsey 158,003 

Trap, animal, H. C. Burk 158,778 

Umbrella, U. G. Stelnmetz 158,994 

Uterine supporter, Bennett & Parsons 158,891 

Vegetable sheer, E. Moneuse 158,803 

Vehicle axle, J. McCurdy 158,855 

Vehicle seat, V. E. Davis 158,785 

Vehicle seat and body, E. W. Anderson 158,822 

Vehicle side spring, D. M. Lane 158,949 

Vehicle wheel, J. B. Fink 158,925 

Vehicle wheel hub, H. A. Payne 158,974 

Vent clearer for washbowls, etc., J. S. Hawley... 158,987 

Warming and ventilating, A. B. Mullett 1=8,965 

Washing machine, J. F. Bassett 158,886 

Washing machine, J. C. Chase 158,831 

Washing machine, M. Commerce 158,788 

Washing machine, Nlermann et al 158,969 

Water closet, E. O. Brlnckerhoff 158,896 

Water wheels, case for turbine, E . R. Stllwell 158,997 

Watering tank for hogs, G. A. Carter 158,905 

Wells, making artesian and other, C . Pontez 158,365 

Wood, embossing, U. A. Lanteigne 158,952 

DESIGNS PATENTED. 

8,008.— Advuktisinq Desk.— G. E. Carhart, Washing- 
ton, D.C. 

8,009.— Cooking Ranges. —L. W. Harwood, Troy, N. Y. 

8,010.— Street Lantebn, etc.— R. B. Hewitt, Phlla., Pa. 

8,011.— Inkstand Base.— J. H. Johnson, Newark, N. J. 

8,012.— Cook Stoves.— N. S. Veddere(al.,Troy,N. Y. 

8,013to8,017 Inclusive.— Center Pieces.— S. Kellett, San 
Francisco, Cal. 

8,018.— Soda Water Apparatus.— F. H. Shephard et al. 
Lowell, Mass. 



TRADE MARKS REGISTERED. 
2,171.— Shirts.— Markewitz & Price, New York city. 
2,172.— Perfume.— Miller Bro's, New York city. 
2,178.— Carpet Warp.— H. E. Vogell, New York city. 
2,174 & 2,175. -Coffees.— Barkley et al. , Baltimore, Md. 
2,176 to 2,178— Pumps.— W. & B.Douglas, Middletown.Ct 
2,179.— Perfumery, etc.— Eddy Bro's, New York city. 
2,180.— Paints.— Hainemann & Steiner, New York city. 
2,181.— Fire Kindlers, etc.— J. D. Husbands, Jr., St 

Louis, Mo. 
2,182.— Sauce.— Lewis & Co., Chicago, 111. 
2,183.— Cigars.— J. F. Miles, Boston, Mass. 
2,184.— Pile Cure.— Montgomery & Co. , Philadelphla.Pa. 

SCHEDULE OF PATENT FEES. 

On each Caveat 810 

On each Trade mark 825 

On filing each application for a Patent (17 years) . . . .815 

On Issuing each original Patent 820 

On appeal to Examiners- In- Chief 810 

On appeal to Commissioner of Patents 820 

On application for Reissue 830 

On filing a Disclaimer 810 

On an application for Design (3% years) 810 

On application for Design (7 years) 815 

On application for Design (14 years) 830 

CANADIAN PATENTS. 

List of Patents Granted in Canada, 

January 21 to January 25, 1874. 

4,282.— F. H. Wilson, Chicago, 111., U. S. Improvements 
on cans for oils, called "Wilson's Oil Can." Jan. 21, 
1875. 

4.283 -G. W. Bowman, Morrow, Warren county, Ohio, 
U S. Improvements in dryers, called "Bowman's 
Champion Dryer." Jan. SI, 1875. 
'.o4.— J. B. White, Fort Wayne, Allen county, Ind. 
U. S. Improvements on omnibuses, called "White's 
Omnibus." Jan. 21, 1875. 

4,285— C.'R. Taylor, Ionia, Ionia county, Ind., U. S. Im- 
provements on apparatus for steaming and treating 
lumber, called "Taylor's Lumber Steamer." Jan. 21, 
1875. 

4,286.— E. B. Decker, New York city, N. Y. f U. S. Im- 
provements in flexible shanks for boots and shoes,called 
' ' Decker's Flexible Shanks for Boots and Shoes." Jan. 
21, 1875. 

4,287.-W. R. King, Chicago, Cook county, 111., U. S. 
Improvements on baling plastering hair, called * ' King' s 
Improvement in Baling Plastering Hair." Jan. 21, 
1875. 

4,288.— Wm. Ascough, Buffalo, Erie county, N. Y., IT'. S. 
Improvements on a combined bevel square, try square, 
protector, level, slope level, and compasses, called "As- 
cough's Combination Square." Jan. 21, 1875. 

4,289.— Wm. Inglis, Bolton, Lancaster county, England. 
Improvement on floating vessels for storing grain, 
called " Improved Grain Storage Boat." .Tan. 21, 1875. 

4,290.— H. Ryder, Somerville, Mass., U. S. Improve- 
ments on grates for furnaces, called " The Ryder 
Grate." Jan. 21, 1875. 

4,291.— F. Rhind, Brooklyn, N. Y., U. S. Improvements 
in lamps, called " Rhind' s Safety Lamp." Jan. 21,1875. 

4,292.— R. C. Brooks and A. J. Van Winkle, San Francis- 
co, San Francisco county, Cal., U. S. Improvements 
on a process and apparatus from distilling alcohol ex- 
tract from wort so that said alcoholic extract shall be 
free from fusel oil, called "Brooks' Improved Distill- 
ing Apparatus." Jan. 2!i, 1875. 

4,293.— J. K. Feick, Berlin, Waterloo county, Ont. Im- 
provements on lasts for making seamless boots, called 
"Feiek's Improved Last for Making Seamless Boots, 
etc." Jan. 23. 1875. 

4,291.— W. S. Wisner, Brantford, Brant county, Ont., as- 
signee of C. P. Brown, Mane:. ester, Ontario county, 
N. Y., U. S. Improvements on seed sowing machine, 
called "Valve for Grain Drill Double Distributer. ' ' Jan. 
23, 1875 

4,295.— C. C. Moore, Elizabeth, Union county, N. J., U. S. 
Improvements in pencil holders for slate frames, called 
" Moore's Pencil Holder for Slate Frames." Jan. 23, 
1875. 

4,296.— J. O. Peacock, Finsbury Park Row, Middlesex 
county, Eng. Improved form of stove and apparatus 
connected therewith, called "Peacock's Diathermic 
Gas and Fuel stove." Jan. 23,1875. 

4,297.— D. D. Cattanach, Providence, Providence county, 
R. I., U. S. Improvements on treating oil for paints, 
called "Cattanach'sOll Process." Jan. 23, 1875. 

4,298.— M. Hutchinson, Norfolk, St. Lawrence, N. Y., 
U. S. Improvements on heating drums, called "M. 
Hutchinson's Heating Drum." Jan. 23, 1875. 

4,239.— T. A. Edison, Newark, Essex county, N. J., U. S. 
Improvements in electric telegraphs, called "Edison's 
Domestic Telegraph." Jan. 23, 1875. 

4,300.— T. and J.C. Peacock, Finsbury Park Row, Middle- 
sex county, Eng. Improvements in gas cooking appa- 
ratus, called "Peacock's Thermostatic Gas Roaster." 
Jan. 23,1875. 

4,301.— Wm. A. Lamb, Orleans, Ontario county, N. Y., 
U.S. Improvements on wagon seats, called " Lamb's 
Seat Fastener." Jan. 23, 1875. 

4,302.— M. Goldman, Syracuse, N. Y., U.S. Improve- 
ment on a pocket candlestick, called" Goldman's At- 
tachable Candlestick." Jan. 23, 1875. 

4,303.— J. W. Morgenmeier, Sheboygan .Sheboygan coun- 
ty, Wis., U. S. Improvements in varnishes for coating 
photographs, negatives, and glasses, called "Morgen- 
meier's Ground Surface Negative Retouching Varnish. ' ' 
Jan. 23, 1875. 

1,304.— G. Ramsdell, Detroit, Wayne county, Mich. Im- 
provement in the process of making wood gas, called 
"Ramsdcll's Wood Gas Generator." Jan. 23, 1875. 

4,305.— J. J. Hlfjtflna. New York city, N. Y., U. S. 1st 
extension of No. 4,151, on "Hlgglns' Automatic Um- 
brella Runner. ' ' Jan. 23, 1872. 

4,306.— J. J. Higglns, New York city, N. Y., U. S. 2d 
extension of No. 4,151, on "Hlggins' Automatic Um- 
brella Runner. " Jan . 25, 1875. 
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Back Page ...... 81.00 a line. 

Inside Pave- ----- 75 cents a line. 

Engravings may head advertisements at the same rate 
per line, by measurement, as the letterpress. Adver- 
tisements must be received at publication office at 
early as Frida ymom Ing to appear in next inme. 

HENRY BAWDEN, 

Princess Street. Kingston, Canada* 

Commission Agent for Sale of Mill and Farm Machinery 
and Implements. %3T Send Circulars and Prices. 

Universal Hand Planing Machine. 

Attachable to any vise or to bench, with stand and 
thuck. Tool has up and down feed, audreverMhU- 
self-croaa feed. Labor-saving invention, quicklv 
saves its cost In hands of all metal- working; me- 
chanics. Address for catalogue, Jacob E. BriT 1 
TEBLlNj Manufacturer, 60 Dunne St., New York. 




© 1875 SCIENTIFIC AMERICAN, INC. 



February 20, 1875.] 



Sf titntitit %mtxum. 



125 



Fleetwood Scroll Saw, 




For Amateurs, Artisans, 

and all others doing fine saw- 
ing. Will saw \% In. wood 
and under rapidly. 

For working out the Finest 
Sorrento Ornaments 

Brackets, Picture Frames, 
Delicate Monograms and 
Inlaid Work In Wood, 
Ivory, Bone, Shell, or 



1 Ivory, 
(Metal. 



It has no equal for Rap- 
idity and Precision ol 
Work. 

Made in the very best man- 
ner. "Warranted in all respects 
as Represented. 
No.l, with ^ doz. saws. $15.00 
No. 2, » % " " . 10.00 
Boring Attachments 5.50 

[Eg^Send for Circular and 
List of Designs for Parlor 
Ornaments. 

TRUMP BROS., 
Manufacturers, 
Wilmington, Del. 

Geo. A. SawyePs Book on 
Scroll Sawing and Wood carv- 
ing. Beautifully Printed and 
Illustrated. Price $1.50. 




w 
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BY MAIL. 

Our new Seed Catalogue, with a revised 
and enlarged List of Novelties and Spe- 
cialties, Is ready for distribution, and 
will be sent to all who apply, enclosing 
stamp for postage. R. H. ALLEN 
«fc CO., 189 & 191 Water St., N.Y. 



ELLS' EVERY MAN HIS OWN LAWYER 
and BUSINESS FORM BOOK. By John G. 
ells. A Complete Guide inall Matters of Law 
and Business Negotiations. 8»~ FOR EVERY 

STATE IN THE UNION. „^J With full Instructions 
for Proceeding Without Legal Assistance in Suits and 
Business Transactions of every description. Containing: 

Legal Forms of Deeds, Mortgages, Leases, Affidavits, 
Depositions, Bonds, Orders, Contracts, Powers of Attor- 
ney, Certificates of Citizenship, Agreements, Assign- 
ments, Awards, Declarations, Demands, Letters of Credit, 
Arbitration, Partnership, Releases, Wills, Codicils, Sub- 
missions, Land Jointures, Tenants' and Landlords' Re- 
ceipts, Public Lands, Land Warrants, Composition with 
Creditors, Oaths, Satisfaction of Mortgages, Pre-emption 
Laws, Marriage anil Divorce, Patent Laws, with full In- 
structions to Inventors; Pension Laws, with full Instruc- 
tions to enable the discharged soldier or sailor to procure 
back pay, pensions, bounties, and all war claims ; the 
Laws of the Different States concerning Property Exempt 
from Execution. Collection of Debts Mechanics' Liens, 
Contracts, Limitation of Actions, Usury, Qualifications 
of Voters, Licenses to Sell Goods, etc. Also, containing 
the Internal Revenue Laws, Stamp Duties, Post-Office 
and Custom-House Regulations. Constitution of the 
United States, with Amendments, the whole action of the 
Government In Relation to Reconstruction and the 
Freedman, Seals of the Different States, with descrip- 
tions, etc. 

There is no class of the community, male or female, who 
have, or expect to have any property, or who have any 
rights or privileges which require protection, who will 
not be greatly benefited andadvantaged by thepossesslon 
of the boot. It will save them money, save them trouble, 
save them time, save them litigation and lawyers' fees, 
and give them Information which nobody can afford to 
be without. 

The Work embraces 650 large 12mo. pages.and Is printed 
on fine paper, handsomely bound. 

Price, Cabinet Library Binding. $2.25 

Address JOHN G. WELLS, 

No. 27 Clinton Place, New York. 



THE JOHN HARD CK 

NIAGARA STEAM PUMP, 

93 to 97 Pearl St., Brooklyn, & Y. 
Manufactured eolely oy 

Hubbard & Aller. 

Engines and Boilers, 

' Pulley8,8hafUng and Hangers 

a Specialty. 




PATKMf 
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SHAFTING 



The fact, that this bnaftlng has 75 per cent greater 
strength, a finer finish, and is truer to gage, than any 
other In use , renders it undoubtedly the most economical 
We are also the sole manufacturers of the Celebrated 
Collinb' Pat. Coupling, and furnish Pulleys, Hangers 
etc., of the most approved styles. Price list mailed on 
application to JONES & LAUGHLINS, 

Try Street, 2nd and 3rd Avenues, Pittsburgh, jfa 
B3^" Stocks of this Shafting in store and for sale by 
FULLER, DANA, & FITZ, Boston, Mass. 
GEO. PLACE & CO., 121 Chambers street, N. T. 
PIERCE & WHALING Milwaukee, Wis. 



Mil, Braun & ff 



aters, 



MANUFACTURERS OF 



WOOD-WORKING 

MACHINEEY 

FOR 

Planing Mills, Car Shops, and 

Sash and Door Factories, 
1507 Pennsylvania Avenue, 

PHILADELPHIA, PA. 



Barnes' Foot-power Scroll 
Saws and Lathe. 

TBO USA NDS NOW USING THEM. 
Masy who read this are wasting 
time and money that could be saved 
with these machines. Many are mak- 
ing, by using them, from $5,00 to 
$11.50 perday. Say what paper this 
is in, and address, with stamp.f orf ull 
description, W.F. & J. BARNES, 
Rocltford, Winnebago Co., 111., 

Box 3044. 




machinery; 

IRON & WOOD WORKING MACHINERY 
OF EVERY DESCRIPTION. 

Cold Rolled Shafting. 

HANGERS, PULLETS, COUPLINGS, BELTING, &c 
&c. Send for Illustrated Catalogue and Price List. 

GEORGE PLACE & CO., 

121 Chambers & 103 Reade Sts., N. T. City 



Corrugated Iron, 

Iron Buildings, Roofs, Shutters, Doors, &c. 

MOSELT IRON BRIDGE & ROOF CO., 
Sendfor'Circulars. Office 5 Dey St., New York. 



This imperfectly represents a recently patented household utensil which will soon be in general use. The few 
Agents out are reaping a harvest. Sold by Hardware and Cutlery Dealers and Jkwkllkbs, a proof of its Elegance 

or on receipt of only $1.50, The Radial Steel Co., No. 231 
Pearl St., N. T., P. O. Box 564, will make Immediate 
delivery free of charge, to any address in the U. S., of a 
durable, ornamental, handsomely plated RADIAL STEEL, 



which Sharpens Knives by a touch, neatly Extracts Skewers, f < 
Cuts Cork Wire, and whose detachable handle contains, well! w w 
hough you use its contents often, resist, if you can, a g^ 
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New anft ImportantWork on Paints. 

A Practical Treatise on the 
Manufacture of Colors for 
Paintine: : 

Comprising the brigin, Definition, and Classification of 
of Colors; the Treatment of the Raw Material ; the best 
Formulae and the newest Processes for the Preparation 
of every description of Pigment, and the necessary 
Apparatus and Directions for its Use -.Dryers ; the Test- 
ing, Applications, and Qualities of Paints, etc., etc. 
By M. M. Riffault, Vergnaud, and Toussalnt. Revised 
and Edited by M. F. Malepere. Translated from the 
French by A. A. Fesquet. chemist and Engineer. Illus- 
trated by 80 Engravings. 8vo $7.50 

RECENTLY PUBLISHED. 

Painter, Gilder, and Varnisher's Companion : Con- 
taining Rules an d Regulations in everything rel ating to 
the Arts of Painting, Gilding (Varnishing, Glass Stain- 
ing, Graining. Marbling, Sign Writing, Gilding on Glass, 
and Coach Painting and Varnishing ; Tests f orthe Detec- 
tion of Adulterations In Oils, Colors, etc. ; and a State- 
ment of the Diseases to which Painters are particularly 
liable , with the Slmplestand Best Remedies. Sixteenth 
Edition. Revised, with an Appendix. Containing Colors 
and Coloring— Theoretical and Practical. Comprising 
descriptions of a great variety of Additional Pigments, 
their Qualities and Uses, to which are added, Dryers, 
and Modes and Operation? of Painting, etc. Together 
with Chevreul'B Principles of Harmony and Contrast of 
Colors. 12mo . 356 pages < $1.50 

Sign Writing: and Glass Embossing- : A Complete 
Practical Illustrated Manual of the Art. By James Cal- 
llngham. To which are added numerous alphabets. 
12mo $1.50 

A Complete Guide for Coach Painters. Trans- 
lated from the French of M. Arlot, coach painter, for 
eleven years foreman to M. Eherler, Paris. By A. A. 
Fesquet, chemist and engineer. 12mo $1 .25 

8y The above, or any of my Books, sent by mail, free 
of postage, at the publication prices. 

My new and enlarged Catalogue of PRACTICAL AND 
SCIENTIFIC BOOKS-96pagea, 8vo.— will be sent , free 
of postage, to any one who will favor me with his address. 

HENRY CAREY BAIRD, 

INDUSTRIAL PUBLISHER, 
406 WALNUT STREET, Philadelphia, Pa. 



half In running— better quality. Patent Rights for 
Sale. H. REED, Atlanta, Ga. 



LE COUNT'S PATENT LATHE DOGS, 
both Steel and Iron ; Iron and Steel Clamps, Expand- 
ing Mandrels, &c. Sold at wholesale prices during the 
hard times. Send for Illustrated Lis t to 

C. W. LE COUNT, 
_____^__ South Norwalk, Conn . 



PATENT 

Planing & Matching 

and Molding Machines, Gray and Wood's Planers, Self- 
oiling Saw Arbors, and other wood- working machinery. 
S. A. WOOD'S MACHINE CO., ( 91 Liberty St., N. T. 
Sen d for Circulars, etc. ) 67 Sudbury St., Boston. 



LUDLOW VALVES. 

FRED. STONE & CO.. 8 Park Place, New York. 
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OOD- WORKING MACHINERY GEN- 

erally, Specialties, Woodworth Planers and Rich- 
ardson s Patent Improved Tenon Machines. 
Central, corner Union St., Worcester, Mass. 

WITHERBT RUGG & RICHARDSON. 



Andrews 9 Patents. 

Noiseless, Friction Grooved, or Geared Hoist- 
era, suited to every want. 

Safety Store Elevators. Prevent Accident, it 

_ Rope, Belt, and Engine Break. 

Smoke-Burning Safety Boilers. 

Oscillating Engines, Double and Single, 1-3 to 
lOO-Horse power. 

Centrifugal Pumps, 100 to 100,000 Gallons 
per Minute, Best Pumps in the World, pass 
Mud, Sand, Gravel, Coal, Grain, etc., with- 
out injury. 

All Light, Simple, Durable, and Economical. 

Send for Circulars. 

WM. D. ANDREWS * BRO., 

414 Water Street, New York. 



BUNCHING 

iimnT) tjWTJCC-PO & PARKER PRESS~CO 
XJDi\Jr JTAXlBBXlS, MlDDLKTOWSf, CONX 



For the Best and Cheap- 
est address THE STILES 



a week and expenses to all. Articles 
new, staple as flour. Samples free. C. M 
LININGTON & BRO., N. Y. or Chicago. 



Machinery ol lmpro4 ed Styles for making 

SHINGLES HEADING, AND STAVES 

Sole makers of the well known Improved Law's Patent 
Shinqle aKT> Heading Sawing Machine. Forcirculars 
address TREVOR & CO., Lockport. N. Y 




THE 



J 

Best and cheapest. Compact, 
Simple, Durable* Eco- 
nomical. Warranted first 
class In every respect. Send 
for Catalogue with testimo- 
nials. 

o 

Iron and Wood Work- 
ins: Machinery, New and 
Second-hand. 
TULI*Y & AVILDE, 

20 Piatt St., N. Y. 



MACHINERY J 



NEW & SECOND-HAND. 

Send for Circular. Chas .PLACE 
j & CO.. 108 Reade St., New York. 



VANCES' PRUNING KNIFE 
FOR SALE ON ROYALTY. 
S. J. VANCE, Palmyra, 111. 



36 PEMBERTON SQ., Boston, Mass. 

New Variety 
Moulding Machine, 

Containing all the Excellences of the old 
Gear Machine and new and valuable improvements, 

At Prices that Defy Competition. 

^~ Send for Prices and Descriptive Circular. 




A 



TjfVT) rTTTlCTT? F °* All in the Rubber Stamp 
I? yjRi 1 U IN El Business. Address DORMAN'S 
STENCIL AND STAMP WORKS, Baltimore, Md. 



NEW & IMPROVED PATTERNS.-MACHINISTS' 
TOOLS— all sizes— at low prices. 
E. GOUIiD, 97 to 1 13 N. J. R. R. Aye., Newark. N.J 



Second Hani Engines and Boilers, 

of all klndsand sizes, BODGHT, SOLD & EXCHANGED 
Large stock always on hand. Send for circular to _ 

ROBERTS * KING. 119 Liberty St„ New York 




AGENTS WANTED. 

Men or women. $34 a week; Proof 
furnished. Business pleasantand honor- 
able with no risks. A 16 page circular 
and Valuable Samules free.>6®"A postal- 
card on which to send your address 
costs but one cent Write at once to 
F. M. REED, 8th st., new york. 



GEO. W. READ & CO., 

STEAM BAND SAW 
AND VENEER-CUTTING MILL, 

186 to 300 LEWIS ST., foot 5th & 6th Sts., E. R., N.Y 
Always on hand, FULL STOCK of SEASONED 

Hard- Wood Lumber 

AND CHOICE FIGURED VENEEBS. 

The LARGEST STOCK I The GREATEST 

VARIETY I The Lowest Prices ! 

|W Enclose Stamp for Catalogue and Price-List. 
Orders by mail promptly and faithfully executed. 



/■\fnTdJ SA ?ETY HOISTING 

w X IkS Machinery. 

OTIS, BROS. <fc CO 

No. 348 BROADWAY, NEW YORK. 



TWO MILLION 

FIVE HUNDRED THOUSAND 
DOLLARS 

Will be distributed, in 20,000 Cash Gifts, at the Fifth and 
Last Gift Concert in aid of the 

FiUie Library of Kentucky, 

FEBRUARY 27, 1875. 

Positively no Postponement. 

A DRAWING ON 27th, OR 

W Money Refunded. 

POSITIVELY LAST CHANCE. 

POSITIVELY LAST C0NCEBT. 

FiUlc Library of Kentucky. 

Death of Gov. Bramlette — Action of the 
Trustees— A Successor Appointed— No 
More Postponements— Drawing Cer- 
tain February 27th. 

At a meeting of the Trustees of the Public Library of 
Kentucky, Jan. 16, 1875, it was resolved that CM. Briggs, 
Esq.'i who under the late Hon. Tho. E. Bramlette was the 
real business manager of the 'gift concerts already given 
in aid of the Public Library of Kentucky, be and he Is 
herebyauthorized to take the place made vacant by the 
death of said Bramlette, in the management of the af- 
fairs of the fifth and last gift concert, and that the draw- 
ing announced for February 27, 1875, shall positively and 
unequivocally take place on that day without any further 
postponement or delay on any account whatever. 

R. T. DURRETT, Pres. 

John S. Cain, Secretary. 

Hereafter all communications relating to theSthCon- 
certshouldbeaddressedto the undersigned, and I pledge 
myself that the drawing shall come off February 27th or 
that eve y dollar paid for tickets shall be returned. 

C. M . BRIGGS, Agent and Manager, Room 4, Public 

brary Building, Louisville, Ky. 

Whole Tickets 850: Halves $25: Tenths $5. 
Apply to THOS. E. BRAMLETTE, Agent, 

Louisville, Ky., 
Or THOS. H. HATS & CO.. 609 Broadway. N. Y. 



E. M. MAYO'8 PATENT BOLT CUTTER. 

B^~ Send for Illustrated Ci cular, Cincinnati, Ohio. 




Model Engines. 



Complete sets of 

Cast i ngs 

for making small 
Model Steam Engines IK in. bore, 8 in. stroke, price $4; 
ditto 2 in. bore, 4 in. stroke, price $10, same style as cut. 

Catalogue of Small Tools and Materials free. 

GOODNOW & WIGHTMAN, 23 Cornhill, Boston, Mass. 



Ladies at Home 

And Men who have other business, wanted as agents. 
Novel plans, pleasant work, good pat. Send 3-cent 
stamp for particulars. The Graphic Company, 39-41 
Park Tlace, New York. 



MAGNETS— Permanent Steel Magnets 

of any form or size, made to order by F. C BEACH 
& CO., 263 Broadway, New York. Makers of the cele- 
brated Tom Thumb and Miniature Telegraph Instru- 
ments. 



PORTABLE STEAM ENGINES, COMBIN 
ing the maximum of efficiency, durability and econ 
omy, with the minimum of weight and price. They are 
widely and favorably known, more than 1,000 being in 
use. All warranted satisfactory or no sale. Desc iptive 
circulars sent on application. Address 

THE J. C. HOADLEY CO., Lawrence, Mass. 



H 



AND SAW MILL— Saves the labor of S men. S. C. 
HILLS, 51 Courtlandt St., New York. 



STEEL STAMPS. 

List and Samples free. E. M. Douglas, Brattleboro'.Vt. 



BANKRUPT'S SALE OF HORIZONTAI 
and Vertical Steam Engines. Also new and second- 
hand Machinist's Tools. Send for circular at 

THE TALE IRON WORKS, New Haven Conr. 



$77 



A WEEK to Male ana female Agents, In their 
locality. Costs NOTHING to try it. Particular s 
FREE. P. O. VICKERT & CO., Augusta, Me. 



(~^ LASS TVTOULDS, for Fruit Jars, Lamps, 
vXBottles,-L'J-ink Stands.etc, made by H. BROOKE, 
15 years Cor. White and Centre Sts., n. Y. For any 
thing new in glass, you will require a mould (or die). 

ty" Particular Attention paid to MOULDS for 
INVENTORS. Send model or drawing ; inclose stamp. 



The Bigelow Engine, 

The Cheapest|and Best Portable Engine in the Market. 

Price at Works. 

7 HorsePower $475 

8X " " 540 

12 ' 725 

15 " " 800 

tW Send for illustrated Circular with testimonials. 
H. B. BIGELOW <St CO., 

New Haven, Conn 

To Electro -Platers. 

BATTERIES, CHEMICALS, AND MATERIALS, 
in sets or single, with books of instruction, manu- 
factured and sold by THOMAS HALL, Manufacturing 
Electrician, 19 Bromneld Street, Boston, Mass. Ulustra- 
ted ca talogue sent free on application. 

(jrPPWPTT TtlTCS For cutting business 
11 Pi ill Ml ■* ,M - ±J & Stencils, all sizes. Also 

w x *■■*« wxjj complete outfits for Clothing Sten- 
cils and Key Checks, with which young men are making 
from $5 to $20 a day. Send for Catalogue and samples to 
S. M. SPE NCER, 117 Hanover St., Boston, Mass. 



7.000 IN USE 



kid all! I; 



FOREVERYPOSSIBLE DUTY 

MF.BUKEMFGCO.raNlLlBERrt$T.|IY. 

CAUSEWAY* FRIEND STS. BOSTON. 
50 CANALST. CHICAGO. 



SHINGLE & BARREL MACHINERY 

EVART'S IMP. HEADING AND SHINGLE SAW, 
STAVE CUTTERS, JOINTERS, EQUALIZERS, AND 
HEADING TURNERS. 

BAILEY GAUGE LATHE— For turning all kinds han- 
dles and Cabinet work. Simplest and best in use. We 
manufacture a full line of Wood and Iron Working 
Machinery, Steam Engines, &c. Address 

T. R. BAILEY & VAIL, Lockport, N. Y 



RICHARDSON, MERIAM & CO., 
Manufacturers of the latest Improved Patent Daniels' 
and Woodworth Planing Machines Matching, Sash and 
Molding, Tenoning, Mortising, Boring, Shaping, Vertical 
and Circular Re- sawing Machines, Saw Mills, Saw Arbors, 
Scroll Saws, Railway. Cut-off, and Rip-saw Machines, 
Spoke and Wood Turning Lathes, and various other kinds 
of Wocd-working Machinery. Catalogues and price lists 
sent on application. Manufactory, Worcester, Mass. 
Warehouse, 107 Liberty Street, New York. 17 



EAGLE FOOT LATHES, 

Small Engine Lathes, Hand Planers for 
metal— Slide Rests. Circular and Foot 
Scroll Saws— all of the neatest design and 
superior finish. Our catalogue describes 
every tool necessary to fit out the Artizan 
or Amateur, as weft as the Boys for the 
Holidays. 

WM. L. CHASE & CO., 
95 & 97 Liberty St., New York 




Planing & Matching, 

oulding, Re-sawing and Tenoning Machlni 
Saws ana General Wood-Working Machinery. 



Moulding, Re-sawing and Tenoning Machines. Scro 
Saws ana General Wood-Working Machinery. 
JOHN B. SCHENCK'S SONSi Matteawan, N. Y._ 



Send for Catalogue. 



1 118 Liberty St., N. Y. City 



Free to Sewing Machine Agents. 

The Wilson Reflector— An Illustrated Sewing Ma- 
chine Journal, published monthly, devoted to the interest 
of Sewing Machines, and everything manufactured by 
Sewing MBrChf&es.-Lltefature and General News. Eight 
pages and forty columns of choice miscellany and reading 
matter. WILSON SEWING MACHINE CO., Publishers. 
Subscription price Fifteen" Centb per annum, with an 
elegant chromo free, postage prepaid. Fbee to Agents 
andDEALEBB in Sewing Machines and Attachments. 
Address, WILSON'S REFLECTOR, 

Cleveland Ohio U.S.A. 

TURBlNiE 

Water Wheels. 

More than four times as 
many of James Left el's Im- 
proved Double Turbine Wa- 
ter Wheels in operation than 
any other kind. 24 sizes 
made, ranging from 5% to 
96 inches diameter, under 
heads from 1 to 240 feet. 
Successful for every pur- 
pose. Large new pamphlet, 
the finest ever published, 
containing 160 pages and 
over 30 fine illustrations, 
sent free to parties inter- 
jf ested in water power. 

JAMES LEFFEL & CO.. 
Springfield, Ohio, & 109 Lib- 
erty St., New York City. 

NEARLY 1,000 IN USE - BUFFALO PONY 
PLANERS. Will earn itself and pay expenses of 
running in eight days. Price from $100 and upwards 
each. Also, small Pony Planers and Matchers, and Plan- 
ing Machine Knives. Recommended as supe ior and extra 
in quality. Circulars free. GEO. PARR, Manufacturer 
of Mechanic's Tools and Light Machinery Buffalo, N.Y. 




Seeds and Bulbs. 

IILDSTEATED SPRING CATALOGUE 
FOR 1875 

NOW READY 
seni, with a specimen copy of The American Garden, 
a new Illustrated Journal of Garden Art, edited Dy 
James Hogg, on receipt of ten cents. 

6 BEACH, SON & CO., Seedsmen, 

76 Fulton St., Brooklyn, N. Y 




THE 



TRADE ENGINE. 



Noiseless in operation— Perfect 
in workmanship— all light pa a 
of Cast Steel. 

Every Engine indicated, and 
valve corrected to give the high- 
est attainable results. 

Warranted superior to any 
semi -portable Engine in the 
market. 

Send for Price List and Cir- 
cular. 

HERRMAN & HERCHEL- 
RODE M'F'G. CO., 

Dayton, Ohio . 



REESE'S ADJUST ABLE STENCIL LETTERS 




A SIMPLE DEVICE, BY WHICH ANY NAME OR ADDRESS 
can be formed in a moment, and be ai readily distributed. 
For sale by Hardware Dealers and Stationers. Send for Circulars. 

B. E. HALE & CO., 56 an.d 58 Part Place, New York. 



() 



UK COVERING FOK BOILERS AND 

\ / PiPKS saves Twenty per Cent In Fuel. 

OUR FELT, CEMENT, AND PAINT FOR 

ROOFS is the best in the market. 

Asbestos Felting: Co. 

316-333 Front St., N.Y 
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Back Page .... . . S 1.00 a line. 

Inside Paee ....... 75 cents a line. 

Enaravings may head advertisements at the same rate 
per line, by mea-turement, as the letter press. Ad- 
vertisements mu.st be received at publication office as 
early as Frida y morning to appear in next issue. 

HOUGHTON'S AUTOMATIC HOUSE PUMP, 

Operated rij the surplus heat of the cooking fire, draws 
water from the well or ciBtern and forces It to the tank at 
the top of the house, without attention or expense. Skill- 
ful mechanics wanted to malce and introduce them In va- 
riouspartsof the country. For description and particu- 
lars, uddress (with stamp) CHARLES HOUGHTON, 40 
Water Street, Boston, MasB. 

Read This Once-Once! 

Then Read it Again-Again! 

WALTHA31 WATCHES, 

* CORRECT Timekeeper is indispensable to every one 

who has appointments to keep, >IEN AT WORK, 

trains to meet, meetings to attend, in fact any business 

that is worth doing should be DONE WELL AND ON 

TIME. 

For this purpose every one should own a Waltham 
Watch, and to meet THE MEANS OF ALL CLASS- 
ES, they are made of various grades, so thatevery taste 
and purse can be suited. A SUBSTANTIAL ACCU- 
RATE WATCH, in a Solid Silver Case, can be bought 
for $n,and an EXCELLENT SMALL SIZE GOLD 
WATCH, for Ladies, for $50. From these prices they 
increase in value according to the finish of the movement 
uud WEIfiHT AND PATTERN OF CASES. Spe- 
cial qualities are made for Railroad use and Travellers. 
The STEM-WINDING ATTACHMENT Is now to 
be had with watches of any size or grade, and in cases of 
any weight or pattern. To buy one, try the following 
plan fii\st: AVRITE A SHORT LETTER (on a 
postal card will answer) as follows: 
Howard dr Co., 222 Fifth Acenue, Keit: York: 

S.nl me //our new Pric* List o' Waltham Watcher as 
adreni.-sf-O. in the Scientific Amerir-m . 

{Sign name and address in.full,) 
By return mall you will receive the Price List free and 
post-paid. It is fi book of 16 pages, and in it are described 
ONE HUNDRED AND SIXTY-FOUR VARIE- 
TIES of WaltUanT Watches, from which you cannot fail 
to make a selection. Send us the order according to the 
directions in tlie Price List, and WE WILL SEND 
THE WATCH by express, with the bill to collect on 
delivery. On every bill are instructions to the Express 
AgL'ut to allow the purchaser to OPEN THE PACK- 
AGE AND EXAMINE the watch before paying. If 
ft is not in every way satisfactory you need not take it, 
but let it COME BACK AT OUR EXPENSE ; 
even after you have taken and paid for it, if it does not 
prove satisfactory you can exchange it, or we will RE- 
FUND THE MONEY at any time within a year. 

Do not let distance from New York deter you from 
writing, asthe farther you are THE MORE ADVAN- 
TAGE IT IS FOlt YOU to buy ot us. 

we have sold some sixteen Thousand Waltham Watches 
on this plan during the last Bix years, and fully one half 
went -WEST OF THE MISSISSIPPI and to the 
.Pacific Statesand i erritories. At all events, if you feel the 
least interest in the matter, write for the Price List, it 
will only Cost you One Cent for a Postal Card. 

Be sure and mention that advertisement was seen in the 
ScUnt'Jlc Amei ican. 

Address : J-J O Waixl & Co., 

Wi FIFTH AVENUE, NEW YORK. 

Z?° Erery Watch warranted by special certificate. 

IMPORTANT TO INVENTORS. 

Having unsurpassed facilities for the manufacture and 
iu traduction of meritorioms inventions, we would arrange 
with owners of well-secu red inventions (of superior mer- 
it onlyi for the manufacture and general introduction of 
same. Address, v\ itti full explanation, 

MANUFACTURE!;, Box B, Lawrence, Mass. 

To "Users of Steam. 

IMPORTANT DECISION IN IT. S. COURTS. 

In the suit of Stilwell & Bierce M'f'g Co. against the 
Cincinnati Gas Light & Coke Co. , the Armstrong Heater 
M'f'g Co. of Toledo,Ohio,^ a I.: for infringement of eoni- 
plutnants'patentBforimprovmnent.sin Feed Water Heaters 
and Filters, in the U. S Circuit Court, Southern District 
nf Ohio; the opinion of the Court waB recently announced 
hv Judge Swing, sustaining the validity of all of complain- 
ants' patents, and holding the Armstrong Heater used 
by said Gas Company to lie an infringement, and a de- 
cree of tne Courthas been entered to that effect, and en- 
Joining said Armstrong Heater M'f'g Co. from further in- 
fringing. All parties now usingsaid " Armstrong Heater" 
can obtain a License to continue its use from the under- 
signed. 

The "Stilwell Patents" are believed to effectually 
cover anv device for heating and purifying feed water for 
steam boilers, in which is used a series of heating and 
depositing surfaces (shelves, pans, plates, or their equiva- 
lent) and filtering material. 

For full particulars, addresB 

_ STILWELL & BIKUC'K M*rg_Co. f Dayton,Ohio^ 

THE 

'Pits' Stretcher. 

Over 2O.000 I1V USE.) 
The only device that will effectually do 
away with knee formB and keep the Pants 
in proper Bhape. To be had in all first 
clasB gents' furnishing and fancy goodB 
stores, tailors, stationers, etc. Parties 
ordering goods on collection or soliciting 
the agency must enclose their business 
card. 

PRIOES-Nickeled $2.00 

Japanned 1.75 

Weights.... 50 

P. DEL VALLE HALSEY, 
_ 132 Church St., N. Y. 

Tiring irioT 

Drllliant miscellaneous features, and pictorial embellish- 
ments unequalled every week in Hearth and Home, the 
reat illustrated weekly magazine. Price reduced to 
only $2.50 a year. Single copieB, six cents. At news 
stands or by mall postage paid. Great inducements to 
agents and clubs. The Graphic Company, Publishers, 
39—11 Park Place, New York. 





THE Union Iron Mills, Pittsburgh, Pa. 
The attention of Engineers and Architects Ib called 
to our Improved Wrougbt-Iron Beams and Girders (pat- 
tentedj, In which the compound welds between the stem 
and flanges, which have proved bo objectionable In the eld 
mode of manufacturing, are entirely avoided. We are pre- 
pared to furnish all sizes at terms as favorable aB can be 
obtained elsewhere. For descriptive lithograph address 
Carnegie, Kloman & Co., Union Iron Mills, Pittsburgh. Pa 

Niagara Steam Pump. 

CHAS. B. HARDICK, 

88 Adams St.. Brooklyn.N. F. 



$2400 



Yearly to Agents. 64 new articles aao 
the best Family Paper in America, with 
Tuotr JoarnaL 300 Br'vay. N. X. 



ASBESTOS MATERIALS 



HOOFING, SHEATHING, BOILEB FELTING, FAINTS (all colors), BOOFING FAINT. 

CEIUENTS,&c, prepared ready for UBe. Send for PamphletB, Price-Lists, &c. Liberal inducements to dealers. 
jPgT" CAUTION.— Thepublic are hereby caittioned against purchasing or usin g any mate'talsfor the above or 
similar purposes, purporting ' ...---- 

Patentee and Sole Manufacturer, 

Established 1858. 



-The public are hereby cautioned against purchasing or using any 

"portit.g to contain ASBESTOS, unless they bear our name and dates of patent's. 

}H. W. JOHNS, 87 Maiden Lane, N. Y. 



MACHINIST TOOLS 

For Sale Clieap. 

Owing to the removal of our factory, we will at once 
dispose of such tools generally found in a first-class ma- 
chine shop. Send forcatalogue and prices. 

Parties desiring to start a jobbing shop can find no bet- 
ter location and easy terms. Address 

SUPT. BLRRITT, 330 Delancy St., New York. 



DAMPER D n m and LEVER 

REGULATORS JB Jtl g> A GAGE COCKS. 
IMURRI1.L & KEIZER. 44 llolliday St., Bait. 



NOYE'9 



Mill Furnishing Works 

are the largest In the United States. They make Burr 
Millstones, Portable Mills, Smut Machines, Packers, Mill 
Picks, Water Wheels, Pulleys and Gearing, specially 
adapted to flour mlllB. Send for catalogue. 

J. T. NOYE & SON, Buffalo, N. T. 



C. HENRY HALL & CO., 20 Cortlandt St., N.T.City. 

TEE PULMETER. 

The simplest, most durable and effective 
StIcam Pkmp now In UBe. Will pump Rritty 
or muddy (water without wear or Injury to 
its parts. It cannot get out of order. 

branch Depotsi 

11 Pemberton Square, Boston, Mass. 
1327 Market St.. Philadelphia, Pa 
59 Wells St. Chicago. 111. 




frcelsioi-Do your Own Printing 

*p <wf-aMa <£G Preesforcards, labels, envelopes 



"Wire 




Rope. 



STEEL AND CHARCOAL. 
IRON 

Of superior quality, suitable for 
mining and hoisting purposes, In- 
clined planes, transmission of 
power.etc. Also Galvanized Char- 
coal and B B for Ships' Rigging, 
Suspension Bridges, Derrick Guys, 
Ferry RopeB, &c. 

A large stock constantly on hand, 
from which anydesiredlengthBare 
cut. 

JOHN W. MASON & CO., 

43 Broadway, New York. 



Portland Cement. 

From the beBt London Manufacturers. For sale by 

JAMES BRAND, .15 Cliff St., N.Y. 

A Practical Treatise on Cement furnished for 25 cents. 



DICK'S ENCYCLOPEDIA 0E 6,422 
RECEIPTS AND PROCESSES. Price ¥5. Sent 
free of postage. Specimen Index mailed free. 
DICK & FITZGERALD, Publishers, 18Ann St., Y.N. 





Portable 




etc. Largersizea for large work. 
Business Men do their printing and 
advertising, save money and increase 
trade. Amateur Printing, delight 
ful pastime for spare hours. BOYS 
have great fun and make money fast 
atprinting. Send two stampsfor full 



b o- cafalogue"pr esses type etc, to the Mf ra 

"reSSe^KELSEY&CO.Meriden, Conn. 



REYNOLDS & CO., 



145 EAST ST., NEW HAVEN, OT., 

MANUFACTURE 

Iron and Steel Set Screws, Round, Square, and Hexagon 
Head; Machine and Cap Screws; Piano, Knob, and Lock 
Screws; Machine, Bridge, and Roof Bolts, Bolt Ends, 
Blanks, NutB, WaBhers, etc., of every description. 
Send for Price List. 



Working Models 



And Experimental Machinery. Metal or Woe 
order by J. F. WERNER, 62 Center 



Metal or Wood, made to 
St.. N.T. 



Established 1821. _ „ ^ 

MORRIS, TASKER & CO., 

PASCAL IRON WORKS. PHILADELPHIA, 

TASKER IRON WORKS, NEWCASTLE, DELAWARE. 

OFFICE FIFTH and TASKER STREETS PHILADELPHIA. 

FFICE and WAREHOUSE No. 15 GOLD STREET. NEW YOB K. 

y/icEaA warebousb:::\::::::::::::::::::::::::. ...................no. & olives street boston. 

Manufacturers of Wrought Iron Welded Tubes, plain, galvanized, and rubber coated, for gas, steam and water. 
Lap- Welded Charcoal Iron Boiler Tubes, Oil- Well Tubing and Casing, Gas and Steam Fittings, Brass Valves and 
Cocks, Gas and Steam Fitters' Tools, Cast Iron Gas and Water Pipe, Street Lamp Posts and Lanterns, Improved Coal 
Gas Apparatus, Improved Sugar Machinery, &c. We would call the 

Espciai Attention to our Patent Vulcanized Enlta-coateil Iik 

" THOMAS T. TASKER, Jb. STEPHEN P. M. TASKER. 



IMPORTANT FOR ALL LARGE CORPO- 

I RATIONS AND MANUFACTURING CONCERNS. - 
Buerk'M Watchman's Time Detector, capable of 
controlling, with the utmOBt accuracy, the motion of a 
watchman or patrolman, as the same reaches different 
stations of his beat. Send for a Circular. 

J. E. BUERK, P. O. Box 1,05?* Boston, Miins. 

N. B.— This detector is covered by two U.S. Patents. 
Parties using or selling these instruments without au- 
Mioritv from ire will be d**alt with according to law. 



ee SUCCESS BEYOND COMPETITION, cr. 

OO STATE PAIR FIRST PREMIUMS WITUIX OtA 




Montim, awarded Ncllis* 
Original Harpoon Horse T lay 
Fork. Also mimf's a I kinds 
Agt'l Steels A Irons, tem- 
pered by Nellis' Process in 
suit all kinds of soil. l-'acis 
& merits InP&mpbleta free. 
J. NEU.IS* CO., 

Pittsburgh, Pa. 




Mill & Co.'sjatent Offices. 

Established 1846. 

The Oldest Agency for Soliciting Patents 
in the United States. 

. TWENTYETGH1 YEARS* EXPERIENCE. 



MORE PATENTS have been secured through 
this agency, at home and abroad, than through any other In 
the world. 

They employ as their assistants a corps ot the most ex- 
perienced men as examiners, specification writers, and 
draftsmen that can be tound, many of whom have been se- 
eded from the ranks of the Patent Office. 

SIXTY THOUSAND inventors have availed 
themselves of Munn St. Co.'s services in examining their In- 
ventions, and procuring their patents. 

MTJNN & CO., In connection with the publication of the 
Scientific American, continue to examine inventions, 
confer with inventors, prepare drawings, specifications, and 
assignments,attend to filing applications In the Patent Office 
paying the government fees, and watch each case step by 
step while pending before the examiner. This is done 
through their branch office,coraer F and 7th Streets, Wash- 
ington. They also prepare and file caveats, procure design 
patents, trademarks, and reissues, attend to rejected cases 
(prepared by the inventor or other attorneys), procure copy- 
rights, attend to interferences give written opinions on 
matters of infringement, furnish copies of patents: in fact 
attend to every branch of patent business both in this and 
in foreign countries. 

Patents obtained in Canada, England, France, Belgium 
Germany, Russia, Prussia, Spain, Portugal, the British 
Colonies, and all other countries where patents an, 
granted. 

A special notice is made In the Scientific American ot 
all inventions patented through this Agency, with the 
name and residence of the patentee. Patents are often 
sold, in part or whole, to persons attracted to the invention 
by such notice. 

A pamphlet ofllO pages, containing the laws and full di- 
rections for obtaining United States patents, also a circular 
pertaining exclusively to Foreign Patents, stating cost for 
each country, time granted, etc., sent free. Address 
MUNN & CO., 
Publishers SCIENTIFIC AMERICAN, 

37 Park Row, N. T. 

Branch Office— Corner F and 7 th Streets 
Washington D C. 




Improve! Foot Lathes. 

Small Engine Lathes, Small Gear 
Cutters, Hand Planers for metal, Ball 
Turning Machines, Slide Rests, Foot 
Scroll Saws for light and heavy 
work, Small Power Scroll Saws, Foot 
Circular Saw Machines. The very 

Dest. Many readerB of thlB paper have one of them. 

Catalogues free. N.H BALDWIN, Laconla, N H 

JuBt the articles for Artisansor AmateurH. 



IRON AND STEEL 

IDR0P FORGING. 

Of Every Description, at Reasonable Prices. 

I The Hull & Belden Company, Danbury, Ct. 



T ANN ATE OF SODA, 

SCALE PREVENTIVE 

Pays for itself tenfold In money saved. Applicable to 
all ooilers and all waterB. We, without charge, estimate 
hardnesB of water and fitnesB for boilers; analyze incrus- 
tations, and give special suggestions for removing the 
same In refractory cases. Agents In large cities. Send 
for Book. JOS. G. ROGERS & CO., MadiBon, Ind. 



TVlO Tnll (rClfp I P"ze Picture sent free ! An 

XI1C XUli-UaOO . i n g en i 0U8 gem ! 50 objects 
to find! Address with stamp. E. C. ABBEY, Buffalo. N.Y 



HARTFORD 

STEAM BOILEP 

Inspection & Insurance 

COMPANY. 

W, E. Fkankun, V. Ft. J.M. Allen, PrafC. 

J, B, Pmo, See. 

HARTFORD, CONN. 



Todd & Rafferty Machine Co. 

MANUFACTURERS OF 
The celebrated Greene Variable Cut-Off Engine; Lowe b 
Patent Tubular and Flue Boilers; Plain Slide Valve Sta- 
tionary, Hoisting, and Portable Engines. Boilers of all 
kinds. Steam Pumps, Mill Gearing, Shafting, &c, Silk, 
Tow Oakum, Bagging, Rope, Flax.and Hemp Machinery, 
Agents for the New Haven Manufacturing Co.'s Machin- 
ist's Tools; for JudBon's Governors and Stop- Valves- 
Sturtevant Blowers; and Differential Pulley-Blocks 
WAREROOMS, 10 BARCLAY ST., NEW YORK 
WORKS PATERSON. NEW^JERSEY^ 

rp HE 'ECLIPSE' FAN " A BLOWER 

L for Blacksmiths, Coa «<V©*^ 
chinistB, and all using ^««a\» si 
Works by hand or ^ 
Guaranteed. II- |J\ 
List free. ^ 



chmakers, Ma- 
smith or forge fires, 
power. Suits any fire, 
lustrated Circular & Price 
E. F. LANDI8, Lancaster. Pa. 






PERFECT 



NEWSPAPER FILE. 



The Koch Patent File, for preserving newspapers, 
magazines, and pamphlets, has oeen recently Improved 
and price reduced. Subscribers to the Scientific Ame- 
rican can be supplied for the low price of $1.50 by mail, 
or 11.25 at the office of this paper. Heavy board sides ; 
Inscription, "SCIENTIFIC AMERICAN,' in gilt. Ne- 
cessary for every one who wishes to preserve the paper. 

Addresa MUNN & CO., 

Publishers "Scieotifio American.'' 



ITT. V. Caroenter. 
Box 773. New York city. 



Advertising Agent. AddreBi 



VISES. 

We have 20 Parallel Bench Vises, made by Brlcksburg 
Manufacturing Co., which we will sell for $100. The jaws 
are 4J^ incheB wide, faced with steel. Weight of Vise, 
55 poundB. Retail price, $14 each. They are firBt class 
vises In every respect. We will Bend one as a sample on 
receipt of five dollarB. MILLERS FALLS CO.. 

78Beekman St., New York. 



Machinists' Tools. 

EXTRA HEAVY AXD IMPROVED PATTERNS. 

LUCIUS W. POND, MANUFACTURER. 
Worcester, Mass. 

WAREROOMS 98 LI PERTY SI.. A. 1. 
J3TLathes,Plarter8 t £oringJt Us Drills and Gear Cut- 
ters a Specialty. 



AMERICAN TWIST DRILL CO., 
Woonsocket,R . I., Manufacturers of 
Patent Diamond Solid Emert 
Wheels, Emery Whuel Machine- 
ry, and Automatic Knife Grind- 
ers. Medal and Diploma awarded 
■ by American Institute, N.T.. 187U 
= and 1874, also by M.C. M. a., Boston, 
' 1874. 
KEW YORK OFFICE. 15 N«w CHURCH STREET. 





BLAKE'S PATENT 

Stone and Ore Breaker 

Crushes all hard and brittle substances to 

any required size. Also, any kind of 

Stone for Roads and for Concrete, &c. 

Address BLAKE CRUSHER CO., 

New Haven. Conn. 



SThe Most Powerful, and tne Only Tight 
BUY A Shutting, Good Part Gate Turbine ever 
made. Price of Bmall wheels to BUit 
_ . ___ the times . Send addresB to 
WATN A. M. SWAIN 
1! alll, North Chelmslord, Mass. 

WN^COMBUSTIBLE STEAMBOILEB & PIPE 

COVERING- 

Saves ten to twenty per cent. CHALMERS SPENCE CO., 
footE. 9th Street, N.Y.; 1202 N. 2nd St., St. Louis. Mo. 




mm\ 



! *JEmery Grinders 
iECftJio 



STANDARD BRICK MACHINE. 

Made by A. M. & W. H. Wiles, Grassy Point, Rockland 
Co.,N. Y. The Original of all Brick Machines good for 
anything. Send for Cuts and Price LlBt of it, and all arti- 
cles UBed for the manufacture of Brick. 



W1RPR0PE 



Address JOJLN A. ROEBLING S SONS, Manufactur- 
ers, Trenton, N. J., or U7 Liberty St,, New York. 
Wheels and Rope for coaveylng power long distances. 
Send for Circular. 

IRON PLANERS. 

ENGINE LATHES, DRILLS.&c. Send for Price LlBt. 
NEW HAVEN MANUFACTURING CO., 
New ifaveut Conn* 




OF THE 

SCIENTIFIC AMERICAN, 

FOR 1875. 

THE MOST POPULAR SCIENTIFIC PAPEB 
IN THE WOULD. 

THIRTIETH TEAR. 
VOLUME XXXn.-NEW SERIES. 

The publishers of the SCIENTIFIC AMERICAN 
beg to announce that on the second day of January, 
1875, a new volume commenced. It will continue 
to be the aim of the publishers to render the con- 
tents of the new yolume' more attractive and use- 
ful than any of its predecessors. 

To the Mechanic and Manufacturer. 

No person engaged in any of the meohanical pur- 
suits should think of doing without the Scientific 
American. Every number contains from six to ten 
engravings of new machines and inventions which 
cannot be found in any other publication. 

The SCIENTIFIC AMERICAN is devoted to the 
interests of Popular Science, the Mechanic Arts, 
Manufactures, Inventions, Agriculture,Commerce, 
and the industrial pursuits generally ; and it is val- 
uable and instructive not only in the Workshop and 
Manufactory, but also in the Household, the Li- 
brary, and the Reading Room. 

By the new law, the postage must be paid In 
advance in New York, by the publishers ; and the 
subscriber then receives the paper by mail free of 
charge. 

TERMS. 

One copy, one year (postage included) $3. 20 

One copy, six months (postage included) 1.6C 

One copy, three months (postage included). . 1.00 
One copy of Scientific American for one 
year, and one copy of engraving, " Men 

of Progress" 10.00 

One copy of Scientific American for one 
year, and one copy of " Science Record" 

for 1874 5,50 

Remit by postal order, draft, or express. 
Address all letters and make all Post Office or- 
ders and drafts payable to 

MUNN & CO., 

3T PARK ROW, NEW YORK. 

THE " Scientific American" is printed with 
CHAS ENED JOHNSON& CO.'SLSK, Tenth and 
Lombard Sts., FMladelphla and 59 Gold St.. Kew To 'U 
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